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© A novel hydroxamic acid derivative containing a compound represented by general formula (I) or a 
pharmaceutically acceptable salt thereof as the active ingredient, which has activities of inhibiting cell growth, 
vascularization, etc.. It has activities of inhibiting hemangioendothelial cell growth and the development of a 
lymphocyte adhesion factor, and detransformalion by ras gene, thus inhibiting cell growth and being efficacious 
against inllammation and tumor. 
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Backgro und Art 

c-^st'::::^^^^ f f "9 tHe po3i,K« centre, of ce.. ,.ow. o, va.ous 
various diseases ar,d an abr,orrra. g« ^^^^ .^^^ ^ ^^'^t'onships between 

'5 and/or an excessive reaction to thL For ™ " ^ ^ !. ""^^^ Production of cell growth factors 
accelera«ng vasco.ari.tion to^nrn't^Lirrn' i ::::T.::^T^'> ^^'^ 

has a potent growth accelerating effect on vasculi erlthl«^i * ^ vascularizing factor 

Observed during chronic inflammation rrterScLTosral^. ^ ^ 

pounds known to inhibit the vascularizatirn fn 1 . ^f " some com- 

0 Publication (KOKAI, No. e3.U^t:S:^Z rt sTcient " ""^ '^'^'^^ '^'^'^^ 

pHe^— oSeTb^^^^^^^^^^^ ^-0 Which an adhesion- 

the vascular endothelial cells. TherLre Thas blnT h ? u ^" ^"^^ '^^'^'^"'^^ ^''P^^^^d on 
inhibiting the expression of adhesle roteccles on I^^^^^^ that infbn^mation can be prevented by 
the adhesive reaction. molecules on the vascular endotheial cells or by directly interfering 

Thelrgrc^be Sa'ssitT^^e^^^^^^^^^^^ «^«'0P-nt of antitumor agents, 

conventional antitumor agents ZS^ tl TZl^T *^^ 

developed as the result of a ^eS SicT uJ^ ^ T"""' ^ '^"-be^^^se they had been 
RNA synthesis, protein synthesiror ,^ fctivS om '"''^ 
development of antitumor agenrhas bSr^rrild 9^°^^" 
substances that inhibit the gZS of Uor ceTs not n ■ ! ' '"^^^ ^'^^^^ed to 

administered to nomial and ^ns^orJ^T nih 3?3 rT ^^ f " "'"'""'^ ^♦v^P^i"^ 
introduction of ras gene activated byTiral oTN^e;^ 

the transformed cells is specifically inl^Strf w^ °L „ k ^"''"V^'^ ^ 'eucine. the growth of 

converted into flat revertant celfs mo Si. „ "^^"^^ ^ of transformed (ills were 
azatyrosin. ,twaspropo?i' at tj^^^^^^ '° ^"^^ administration "f 

into norma, cells is actuated fCanceT:nTSr a^^^^^^^^^ «on 

As ts eas V anticioatArt fmrv. . ^ P2T*.5CX} - 501, 19901. 

does on and dLSrceSTraSr^^^^^^ fo eClTj ^"^ ^^^"^ 

discovered, such a drug can provide an ^JltlJ^^^T ^ ®- ^ ^''^ *® detransformation is 

drugs has been desired ^9^"^- Accortingly. the development of such 

Disclosure of the Inventio n 

nam:i7(?; •Siio;;:^^^^^^^^^^^^^ ~ wh^ have three kinds of activities, 

the expression of lymphoc^ ad^s ivelaSorTand f3^^^^ T''^''" ^^-'t^ ^Qainst 

cell growth and are effectivron inframmation a^^^^^^^^^^ detransform.ng acSvity by ras gene, and inhibit the 

^o.^::;t^~i:;^- irranr ;:r and have 

growth Of endothelial cells, lymphocytes Zor ce sT 'hf 7. """'^^ 

rnflammatory and antitumor activities ^ vascularization inhibitory, anti- 

Thus, the present invention relates to a compound of the formula (I) 
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R 0-N-CO-X-[A]-Y-N-B-A (j) 

mtl^'^^ represents each optionally substituted aromatic ring or aromatic heterocyclic ring; A represents 
hydrogen or each opfonaliy substituted aryl or aromatic heterocyclic ring group; B represents a singTbc^d 
o a b.valent group of -B,-B,-. wherein B, represents -CO- or - SO.- and B^ represenralkvieTe 
ZZT- " ^ -P-ents optK>nally substituted a Jer. safd 

opt.onally conte.n.ng a hetero atom(s) selected from O. S or N in the chain and further optionally conS 
an unsaturated bond(s); Y represents a single bond, a hetero atom or optionally substit^ed ilnT^d 

(s) and X and the n.trogen atom adjacent to Y may taken together fom, a 5 or more membered 
heterocychc nng containing nitrogen atom(s) represented by the formula below: membered 

0 R' 
II I 

C-N-OR' 

"^ouolrnl^rrl^rj^t''^"''^"*'' '^Vdr^e" or ^tonally substituted lower alkyi group or aryl 

group or pharmaceutically acceptable salts thereof. y o> «i>yi 

Best Mode for Effecting the Invention 

«nH nh™"^'!."* ^'^^^^ specification, the temi aromatic ring means benzene, naphthalene anthracene 
and phenan hrene. each of which may have one or more substituents selected from alk7hyiry to 
an^loxy. acyloxy (alkanoyloxy. aroyloxy. etc.). carboxy. ester (alkoxycarbonyl. aralkoxycaLy, S tZo 

u eir sulfonamide ml^ T k?' <«'''°)^rbamoyl, (thio)carbamoyloxy. (thio)- 

vSrSS J' nTLT d.-subst.tuted sulfonamide, sulfonic acid, halogenoalkyl. hydroxyalkyl. alkox 
chaiL hal^^^^^^ ^ ^boxyalkyl. The alkoxy mear,s a straight 

f^irSul'tZl?"'. I' " ' ""^ selected 

isoqu'"oTn?acrire%Z,i^^ '"h"^"''' ^'^^'^'^^oie. pyridine, quinoline. 
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L h^Pm^^^^ benzth,ad.azole. furan. benzofuran. thiophene, benzothiopheae. and the 

am.no. hydrazine, hydroxyamino. alkoxyamino, halogen, nitro. formyl. acyl (alkanoyi arovl ete ) «h o> 
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halogenoalkyI,hydroxya.kW,a.koxya.kyrarj?ox;alTv7n,^^^^ sulfonamide, sulfonic acid 

and the like. ^ ' ^^y'°^y3"^y'. n-froalkyl. (acyl)aminoalkyl. cyanoalkyi, carboxyalkyi 

The term aromatic heterocyclic ring group means a 5 - R m»mK w 
more atoms selected from oxygen sulfur and 2co^„ '"^"^bered cyclic group containing one or 
'0 condensed With a cartx,n ring or'otherSle^cy^^^^^^^^^ °" -9- "ng being optionally 

.so.uirjrp;s~^^^ 

almyl. phenazinyl. ,. 3. 5-triazinyl. , '2 4 Jia^^T 1 2 ^"^ ' "^^hylidinyl. quinox- 

benzoxazolyl. 2, 3^xadiaeolyJ, i;2;4-o^Siv' t '''"f '"^i. ''°r''°'^'' '^«"^'s°''^olyl. oxazolyl. 
'S ad.a.olyl. isothiazolyl. benzlsothiLoly, thiioTyf^SialoM fTw ^ ^^-^-olyl. benzox^ 

5-th.ad.azolyl. ,. 3, 4-thiadia.olyl. ben^l^^iZiyn^ZSu^^^^ 4-thiadia.olyl. 1. 2. 

cyclic groups may be substituted by one or more sS^!^ . ?'' ' These 
carboxy, ester (alkoxycarbooyl. aralkoxycarlyT etc cy^^^^^^^^ '^Vdroxy. alkoxy. 

hydraz-no. hydroxyamino, alkoxyamino, halogen nitrrtLmri^fTr' 7""*" °' ^'-substituted amino. 
>o (th,o) carbamoyloxy. (thio) ureide. sulfonarde to^ror ^ f^^^ 

halogenoalkyl. hydroxyalkyi, alkoxyalkyi, acyloxyLrnlalkll t'T sulfonic acid, 

^"d the like. yoxyalkyl. nrtroalkyl. (acyl) am.noalkyl. cyanoalkyi. carboxyalkyi 

^^s'::S"Z:::Tr^e '^'Z::i. °' -V.ene of t . « carbon 

P-tV^ne amylene,hexylene,hepty,:nr.S.eSldr^^^^ P^''^'^-- ''"tyliS! 

cart.on~ "-T^CT "JT ^^"'^ °' ^ --ene of . - s 
Examples of the alkenylene available are vinylene , o"^^^^ 

butenylene. 3-butenylene;t.3-butadienvlene uZfZl J '^ ^^^ ^"^' ^-P^oPe^Wene. 1-butenylene. 2- 
30 1^3-pentadienylene. ,, 4-pen.adienytne 2X?S^^^ 3-pentenylene. 4-pe,Jenylene. 

4-hexenylene. 5-hexenylene, 1. 3-hexadienytene j kT ; f""'^^ 

adienylene. 2, 5-hexadienylene. 3. 4-hrSXne 3 5 hS^' i"'' ^''-'^<^^-y^e. 2. 4W 
enylene. 2-heptenylene. 3-heptenylene. 4Ctenyl^^^^^^ 1. 3. 5-hexatrienylene. i-hep- 

1. 4-heptadienylene. 1. 5-heptadienylene ^ ^ ''^P*®"^^"®. 6-heptenylene. 1. 3-heptadienylenr 

3S 6-heptadieny,ene, 3. S-heptadienytene.l' L'^SSl^T: 6 hl'ntT T "^^^^^-^V^^e l 
4. 6-heptatr,enylene. 1-octenylene. 2^envlenr wZL < ^^P'^d.enylene. 1. 3, 5-heptatrienylene 2 
octenylene. ,. 3-octadienytene. l T^dienylr /T^^^ 

adienylene. 2. 4.octadienylene, 2. S-ocTadrenytene 2 t^SH-'^T' «-°^»««^ytene. 1. 7-oc- 
tadienylene, 3. 6^tadienylene. 3. 7-oSadi3en^ f' ^'^^'^"V'^"^' 2, 7-octadienylene. 3. 5^- 
^ tadienylene, 1. 3, 5-octa,rienylene, 1 3 e^SSene ^-°<=t«*«nylene. 5. tS- 

7-<x:tatr.enylene. 1. 5. 7-octatrienylene; 2 SS^^ ^- 6^trienylene. 1. 4. 

1. 3, 5. 7-octatetraenylene and the like «=«atr.enylene, 2. 4. 7-octatrienylene. 2. 5, 7K>cfatrienylene. 

The lower alkyi means alkvl of 1 - r . 
methyl, ethyl, propyl, butyl, penjyi. i^e^l ^ZToSriTJTX °" " ' ^^-"^ ^"c^' as 

more substituen.s selected from alkyl. hydro y' SI caThV '"^^ ^y one or 

etc.), cyano, amino, mono- or di-sutet tutS amiofrvL ?" <3*oxycarbonyl. aralkoxycarbonyl 
formyl. acyl (alkanoyl. aroyi, etc.,. (th oSamoy, (tltaL^^^ alkoxyamino. halogen, nitro.' 

d.-subst.tuted sulfonam.de, sulfonic acid harqenoa LThl? (thio,ureide. sulfonamide, mono- or 

(acyoaminoalkyl. cyanoalkyi. carboxyalkyi anTthe like ^'Xoxyalkyl. acyloxyalkyi, nitroalkyi, 

alkyl^e rr'lo^^'Z::^^^^ ^'^^-^ - - - pre,erab.y 

emy^ne. propytene. bu.ylene. pen.yrene.^ txyTe'ne I't ■ ^"^^ =^ '''Vlen^^ 

Furthermore, the alkyle'ne ZZZ^ by X aniTl^V ' '"'"^"'^ ' ' 
or more double bonds and/or one or cnot XteCniTn L T one 
a^v.ny,ene. 1-propenylene. 2-propenytene. 'Lenvte ZtlT. ^""T' ^^^'^^'e 
^-Pentenylene. 2-pentenylene. 3-pen.enylene. ^-^^T^J^^TT:^^^ 
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4-pentadienylene, 1-hexenylene, 2-hexenyIene. 3-hexenylene. 4-hexenylene. 5-hexenytene. 1 , 3-hex- 
adienylene. 1, 4-hexadienylene, 1, 5-hexadienylene, 2. 4-hexadienylene. 2. 5-hexadienytene. 3, 4-hex- 
adienylene, 3, 5-hexadienylene, 1. 3, 5-hexatrienylene, 1 -heptenylene. 2-heptenylene, 3-heptenylerie, 4- 
heptenylene, 5-heptenylene, 6-heptenylene. 1, 3-heptadienylene, 1, 4-heptadienylene, 1, Wieptadienylene. 

5 1 . e-heptadienylene, 2, 4-heptadienylene. 2, 5-heptadienylene. 2. 6-heptadienylene, 3. 5-heptadienylene, 3. 
6-heptadienylene. 4. 6-heptadieny!ene, 1. 3, 5-heptatrienylene, 2, 4, 6-heptatrienylene. 1-octenylene. 2- 
octenylene, 3-octenylene. 4-octenylene. 5-octenylene, 6-octenylene, 7-octenylene, 1. 3-octadienylene, 1. 4- 
octadienylene, 1, 5-octadienylene, 1. 6-octadienylene, 1. 7-octadienylene, 2, 4-octadienylene. 2, 5-oc- 
tadienylene, 2, 6-octadienylene, 2, 7-octadienylene, 3, 5-octadienylene, 3. 6-octadienylene, 3, 7-oc- 

10 tadienylene. 4, 6-octa^iienylene. 4, 7-octadienylene, 5, 7-octadienylene. 1. 3, 5-octatrienylene, 1, 3, 6- 
octatrienylene, 1, 3, 7-octatrienylene. 1, 4, 6-octatrienylene. 1, 4, 7-octatrieny!ene, 1, 5. 7'OCtatrienylene, 2, 
4, 6-octatrienylene, 2, 4, 7-octatrienylene, 2, 5. 7-octatrienylene. 1, 3, 5. 7-octatetraenylene, 1-nonenylene, 

2- nonenylene, 3-nonenylene, 4-nonenylene, 5-nonenylene. 6-nonenylene. 7-nonenylene. 8-nonenylene, 1 . 3- 
nonadienytene. 1. 4-nonadienylene, 1, 5-nonadienylene. 1. 6-nonadienylene. 1. 7-nonadienylene, 1. 8- 

T5 nonadienylene, 2, 4-nonadienylene. 2. 5-nonadienylene, 2. 6-nonadlenylene, 2, 7-nofiadienylene. 2. 8- 
nonadienylene, 3, Sronadienylene, 3. 6-nonadienylene. 3, 7-nonadienylene. 3. 8-nonadienylene. 4, 6- 
nonadienylene, 4, 7-nonadienylene. 4. 8-nonadienylene, 5. 7-nonadienyiene, 5. 8-noaadienylene, 6. 8- 
nonadienylene, 1, 3, 5-nonatrienylene, 1, 3. 6-nonatrienylene. 1. 3. 7-nonatrienylene, 1. 3. 8-nonatrienylene, 

1. 4, e-nonatrienylene, 1. 4. 7-nonatrienylene. 1. 4. 8-nonatrienylene, 1. 5. 7-nonatrienylene. 1. 5. 8- 
20 nonatrienylene, 1. 6. 8-nonatrienylene, 2. 4, 6-nonatrienylene, 2. 4, 7-nonatrienylene. 2, 4. 8-nonatrienylene. 

2. 5, 7-nonatrienylene. 2. 5, 8-nonatrienylene. 2, 6, 8-nonatrienylene, 3. 5, 7-nonatrienylene, 3, 5. 8- 
nonatrienylene, 3, 6. S-nonatrienylene, 4. 6. 8-nonatrienylene. 1. 3, 5, 7-nonatetraenylene, 2. 4, 6. 8- 
nonatetraenylene and the like. 

Moreover, examples of the alkynylene available are ethynylene, 1 -propyny lene. 2-propynylene, 1- 
25 butynylene. 2-butynytene, 3-butynylene. 1. 3-butadiynylene. 1-pentynylene. 2-pentynyleoe, 3-pentynylene, 
4-pentynylene, 1. 3-pentadiynylene, 1. 4-pentadiynylene. 2, 4-pentadiynylene, 1 -hexynylene. 2-hexynylene, 

3- hexynylene, 4-hexynylene, 5-hexynylene, 1 , 3-hexadiynylene. 1 . 4-hexadiynylene, 1 , 5-hexadiynylene, 2, • 

4- hexadiYnylene, 2. 5-hexadiynylene. 3, 5-hexadiynylene. 1-heptynylene, 2-heptynylene. Srheptynylene, 4- 
heptynylene, 5-heptynylene. 6-heptynylene, 1, 3-heptadiynylene. 1, 4-heptadiynylene. 1, 5-heptadiynylene, 

30 1 . 6-heptadiynylene. 2. 4-heptadiynylene. 2. 5-heptadiynyIene. 2, 6-heptadinylene. 3, 5-hepta(fiynylene. 3, 6- 
heptadiynylene. 4, 6-heptadiynyiene. 1-octynylene, 2-octynylene. 3-octynylene, 4-octynylene. 5-octynylene. 

6- octynylene, 7-octynylene. 1, 3-octadiynylene, 1, 4-octadiynylene. 1. 5-octadiynytene, 1. 6octadiynylene, 
1. 7-octadiynylene. 2. 4-octadiynylene, 2, 5-octadiynylene, 2, 6-octadiynylene, 2, 7-octadiynylene, 3. 5- 
octadiynylene, 3, 6H)ctadiynylene, 3, 7-octadlynylene. 4. 6-octadiynylene, 4, 7-octadiynylene. 5, 7-oc- 

35 tadiynylene. 1. 3. SHxrtatriynylene. 1. 3. 6-octatriynylene. 1. 3. 7-octatriynylene. 1. 4. 6-octatriynylene. 1. 4. 

7- octatriynylene. 1, 5. 7-octatriynyIene. 2, 4, 6-octatriynylene. 2. 4, 7-octatriynylene 2. 5. 7-octatiiynylene. 1. 

3. 5. 7-octatetraynylene. 1-nony!ene, 2-nonylene. 3-nonylene, 4-nonylene. 5-nonylene, 6-nonylene, 7- 
nonylene. 8-nonylene. 1. 3-nonadiynylene, 1, 4-nonadiynylene, 1, 5-nonadiynylene. 1, 6-nonadiynylene, 1, 

7- nonadiynylene, 1. S^onadiynylene, 2, 4-nonadiynylene, 2, 5-nonadiynylene, 2. 6-nonadiynylene. 2. 7- 
40 nonadiynylene. 2. ftwnadiynylene. 3, 5-nonadiynylene. 3. 6-nonadiynylene. 3. 7-nonadiynylene, 3. 8- 

nonadiynylene, 4, 6-nonadiynylene. 4, 7-nonadiynylene. 4, 8-nonadiynylene, 5. 7-nonadiynylene. 5. 8- 
nonadiynylene. 6, Swnadiyhylene. 1. 3. 5-nonatriynylene, 1.3. 6-nonatriynylene. 1, 3, 7-nonatrinylene. 1. 3. 

8- nonatriynylene. 1.4. 6-nonatriynylene. 1, 4, 7-nonatrinylene. 1, 4. 8-nonatriynylene, 1,5. 7-nonatriynylene, 
1, 5. 8-nonatriynytene. 1, 6, 8-nonatriynylene. 2, 4. 6-nonatriynylene, 2. 4, 7-nonatriynylene. 2. 4, 8- 

45 nonatriynyiene, 2, 5. 7-nonatriynylene. 2. 5, 8-nonatriynylene. 2, 6, 8-nonatriynylene, 3, 5. 7-nonatriynylene, 
3, 5, 8-nonatriynylene, 3, 6, 8-nonatriynylene. 4, 6. 8-nonatriynylene, 1, 3. 5. 7-nonatetraynytene. 2, 4. 6, 8- 
nonatetraynytene, and the like. 

Further, any hetero atom(s) may exist at an optional position(s) of said alkylene chain. In such cases, 
-CH2 - may be changed to -0-. -S- or -NR-; and -CH = and = CH- may be changed to -N = and = N-. 

50 Furthermore, said alkylene may be substituted by one or more of substituents which are identically or 
differently selected from the group consisting of alkyl. alkenyl, alkynyl. halogen, hydroxy, alkoxy. aryloxy, 
acyloxy (alkanoyloxy. aroyloxy. etc.). carboxy. ester (alkoxycarbonyl, aralkoxycarbonyl. etc.), cyano, amino, 
mono- or di -substituted amino, hydroxyamino, alkoxyamtno. halogen, nitro, formyl, acyl (alkanoyi, aroyi, 
etc.). (thio)carbamoyl, (thio) carbamoyloxy, (thio)ureide. sulfonamide, mono- or di-substituted sulfonamide. 

55 sulfonic acid and the like. In this case, examples of alkenyl or alkynyl are similar to those illustrated in the 
definition of alkenytene and alkynylene above. 

Examples of the heterocyclic ring of 5 or more memt>ers formed by X and Y together with the adjacent 
nitrogen atom are pyirote. pyrroline. imidazole, pyrazole. 2. 3-dihydroimidazole. 2, 3-dihydropyra2ole, 2, 3- 

5 
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dihydropyridine and the like rSTrr r ^-^'^y^^'opyrazme, l, 2-dihydropyrazine. 1. 2- 

group: "^'^^ ^ ""^^ "e substituted at an optional position by the 



-CO-N(R')-OR2. 



30 



35 



For e.a.p.e. the InoUL base^rcLt^tlirS^^^^ 

p":=T; ^^nSi::^^^^^^^^^^ -ethS^"^:~^ 

dicyclohexylamine and the liRrrrfnoraanic f tris-hydroxymethyl aminomethane. 

acid, sulfuric acid, nitric acirphosphrcTdLnd .^^^^^^^^^^^ ^'V^o'^^omic 
acid, acetic acid, trifluoroace tic aT'a.ir^^^^ °' ^"'^ 

acid, benzenesulfonic acid. p-toluenesultic add and '"'TV""'' '"^^''^"--""onic 

illustratively arginine. lysine ornithine asoal '^"^ °'' ^'^'^ ^'"'"^ includes 

inorganic acids or thosl with ^9^0 Ss'es are^efetr 

esters and derivatives are subsS 1 non ^^^^^^ T f '^^'^-d ^^Its, 

pound of the present inventionr«v no 50^;^^^^^ to warm-blooded animal and convertible into the com- 
The present inven.on rlrs "t^fcrpl^r l"!^^^^^^^ — 

OR' 
r,/X-C-N-0R2 

I 



^ OR' 

II I 

X2-C-N-0R2 



65 -CO-N (R>0R2 

The process for preparing the compounds of the present Invention will be hereinafter explained. 
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The compounds (I) of the present invention can be prepared by reacting the compound (I la) or the 
compound (lib) of the following formulae 



rs 



0 

, ,^X-C-Ofi 

[A] (Ha) 
^Y-N-BA ^ 

I 



0 

X2-C-0H 
[A]:j':N-B-A 

wherein [A], A. B. R^. X. X^-X^ and Y each has the same significance as defined above with a carboxylic 
25 acid activator to give a reactive derivative and allowing the latter to react with a hydroxylamine. 

The carboxylic acid activators usable m the reaction with the compound (II) illustratively include thionyl 
chloride, phosphorus oxychloride, phosphorus pentachloride, alkyi chloroformates (e.g. methyl chlorofor- 

i^5_^®'_®^^y' f t"'?";*^!?^"???®' J^^*^_ )v oi^ivj *^yoride, carlDodi|mJdes (e^g^ NrdiQyclohexylcarbMirnid^ 

efc), hydroxyimides (e.g. N-hydroxybenzotriazole, N-hydroxysuccinimide) and the like. This reaction is 
30 generally earned out in the presence of halogenohydrocarbons (e.g. methylene chloride, chloroform, etc.), 
ethers (e.g. tetrahydrofuran. dioxane. dimethyl ether, diethyl ether, isopropyl ether). N. N-dimethylformamide 
or a mixture thereof. The reaction is effected at temperature of 0 - 50 'C, preferably around room 
temperature over a period of 0.5-10 hours, preferably 1 - 3 hours. 

The acid anhydride, acid halide or active ester obtained by the reaction with the carboxylic acid 
35 activator is allowed to react with a hydroxylamine. This reaction is carried out under anhydrous or hydrous 
conditions in the presence of a deoxidizer such as pyridine, triethylamine, potassium carbonate, sodium 
carbonate, potassium hydrogencarbonate. sodium hydrogencarbonate or the like in a solvent such as 
methylene chloride, tetrahydrofuran, dioxane, N. N-dimethylformamide, acetone or the like. The present 
reaction is effected at temperature of 0 - 50 "C. preferably around room temperature over a period of 0.1 - 
40 10 hours, preferably 0.5 - 2 hours. 

The hydroxylamine includes hydroxylamine. N-methylhydroxyamine, 0-methylhydroxyamine, and their 
hydrochloride and sulfate. 

The resulting compounds (I) can be isolated by conventional purifying means such as recrystallization, 
chromatography or the like. 
45 The starting compound (II) can be prepared according to the following processes. 
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(a) Process A (Synthesis of lla) 



b 



10 



g3 I ^^^^ 



C 



d 



rSlyltbstitui^.^^^^^^ ^'9nif.cance as defined above, and R« means hydrogen, 

sulfonylation or carbonylation ,o give a comTound k 

50 • C. preferably around room terT,pera,ure oT peL^ o TT. " ''""^''''^'^ °' « " 

The base usable illustratively includi s^fum rvdrl J ' k ^'"'^^"^'^ ' ' ^ 
carbonme. sodium acetate, triethyLine py^^^^^^^ Mroxide, sodium 

the sub^sCrsurni^lJdTair^^^^^^^^^^ - ben.enesu„.y,ene bromide, and 

fonylene chloride. hydroxybenzenesuC^ne ?h2^^^^^ halogenobenzenesul- 

acid derivatives thereof " ha^fhg V del^^^ subSm T K ""^^ '"'^"^ ar^d sulfonic 

carboxylic acid halide includes benzSfXide Srl K^ °^ '^^^ "ke- The 

^ic acid derivatives thereof ha.ng a de^cSfsubS^^^^^^^ -box- 

JoUe a^mCdr ""^""^ ^ of a reducing agent in an organic solvent 

The reaction is effected at temperature of 0 - 50- r nro, w, 
period of 10 hours, preferably 1 - 3 hours Preferably around room temperature over a 

y^e tZrie^^uZ: ^^-^-o, and the .i.e. 

lithium aluminum^y'dndeToSfum 4"'^2rethl^^^^^^^^ ^-^-^"3 eluding 

sodium borohydride. lithium borohydride ^nd m^lfke ' '^^^ ^«^°butylaluminum hydride 

SiLX^^^^^^^^^ ^i::^ ~n .e pres.ce of an oxidi., agent, for 

Tte reaction is elfeclM a ttmp„an.„ J, o . so-S^Zi „ 
period of 0.5 ■ 5 hours, Drelerably 1 .3 Bour' P™ler*ly around ^ lemceraiure over a 

ch,oS:,r?iS'r;sr""" --«~ « « .^e 

particular. y su'Toxide. and the pyndmium chlorochromate is preferred in 

(4) This reaction is well known as Wittio reaction Th..o 

Phosphonium salt of the formula: ^ ^""''^""d d is allowed to react with a 

(Ph)3P'R'COOR8Hal 

atom(s) such as O. S or N or an unsatuTa^ed bLnd^sHn th^^^^ ' f ^'""^ ^ ^'^'^ 

alky, in the presence of a strong base in Tl^Tn ZlZ ^?^T'''''• " "^""^ °' « 

room temperature for activation. When S T otSer ,hl h T'"'"'^ °' ° " * * ^- P^^^^^^ 

other than hydrogen, the objective compound (lla) is 
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Obtained by conventional hydrolysis. 

The inert solvent usable illustratively includes toluene, tetrahydrofuran, dimethyl sulfoxide, t-butanol and 
the like. 

Examples of the strong base are potassium tert-butoxide, lithium diisopropylamide, sodium hydride, n- 
butyllithium and the like, and the potassium tert-butoxide is preferred. 

(b) Process B (Synthesis of lla having alkynylene) 



/Hal /Hal 
[A] > [A] 



^Y-NH2 (1) ^Y-N-B-A (2) 

e f 



^ /X'-R5 /X'-CHO 

[A] > [A] > (Ha) 

^Y-N-B-A (3) ^Y-N-B-A (4) 

I t 

20 R3 * 



wherein [A]. A. B. and Y each has the sanr>e significance as defined above. Hal means halogen, X' 
25 means ethynylene-X^ (X^ is a single bond or an optionally substituted alkylene. said alkylene may contain a 
hetero atom(s) such as O. S or N, or an unsaturated bond(s) in the chain and forms a part of X by binding 
to the ethynylene directly bound to [A]), and means -C00f=l* (R* has the same significance as defined 
above), -CH2 0R^ (R^ is an alcohol protecting group) or a functional group convertible into an aldehyde such 
as -CN or the like. 

30 

(1) The compound e is subjected to sulfonylation or carbonylation in the same manner as above to give 
a compound f. 

(2) The compound g is prepared by refluxtng a mixture of a compound f. palladium bis-triphenyl- 
phosphine dichloride. copper iodide and a terminal acetylenic compound in the presence of a base in an 

35 organic solvent for 8 to 48 hours, preferably 10 to 30 hours with heating. 

The organic solvent usable includes benzene, toluene, ether, tetrahydrofuran, pyridine, triethylamine 
and the like. 

The base usable includes triethylamine. N-methylmorpholine. dicyclohexylamine, pyridine, 
trimethylamine. diethylamine. n-butylamine, diisopropylamine and the like. 
40 (3) The compound h is prepared by reducing the group R^ in the form of ester, nitrite or the like of a 
compound g with lithium aluminum hydride or a related reducing agent thereof, or oxidizing the primary 
alcohol generated by removing the group R^ in the form of an alcohol protecting group under the same 
conditions as in process A (3) above. 

(4) The compound h is subjected to the Wittig reaction under the same conditions as in Process A (4) 
45 above to give a com'pound (lla). 

(c) Process C (Synthesis of lib) 



50 



55 



I 

/X'v 
[A] N-B-A 
^Y / . 
1 



(1) 



CHO 
1 

/X'^ 
[A] N-B-A 
^Y ^ . 
3 



(2) 



-> (nb) 



wherein [A], A. B, X^. Y and R^ each has the same significance as defined above. 
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.eV;:/^^^^^^^^ i use. « .3 .owe. . .a. . sa^e 

(4! a JveTSrf - sa.e con.,ons as . .e P.oc^ . 

.^.e co.poun. because o.^ rnrranTZ^^ T """^^ 

present .nvem.on means inclusively the both of the ZXlZe l^J^'y'- <» »' '"e 

The compounds of the present invention can S oZ^Tl T""^^^'^ ^^^^'"'^ compounds, 
administration, a compound of the nr^^nl ?■ ^ Parenterally administered. In case of nr»i 

;orm Of solid such as tablets^U^d^^ ~ fj^-fed into ordinary formul^rsfnl' 

fo^ulations such as syrups, elixirs and'the "ke ^n ise of ll , T ^"^P-^-s; iiquid 

present invention may be fom,ulated into aq^ls orl T '''^'"^^^^^^^ 
formulations, conventional exdpients binlr^ Tk ^ suspension for injection. In preparino the 

-spending agents or the like m^ayt utd ^ J^ortdi^ T^"*^' ' 
I'ke may also be included . """^^ additives, such as preservatives, stabilizers or the 

c." ge^all, t„ 0.05 . 4;X^;°',?'» « »>e kind Of „ J^*^ 

Example 1 



30 



acid 



(6Z)-7-(2-phenvlsul- 



35 



40 



^CHO (1) 




•NHSOjPh 
(ill- 1) 



45 



so 



|j-'''^:;s'V^\/^COOH 
^^NHSOiPh 



(D a -1) 



(2) 



rj^^'^^SNA./v^ CONH - OH 
\^NHSO,Ph (I-i) 




COOH 



NHSOjPh /-o^ 

(na-2) 




S5 



jj -j - ' ^CONHOH 
' -NHSOjPh 

(1-2) 
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IS 



(1) To a suspension of 9.60 g (21.0 mmol) of 5-carboxypentyltriphenylenephosphoniumbromide in 80 ml 
of THF IS added 4.58 g (40.8 mmol) of potassium tert-butylate at 0-C. After stirring at room temperature 
for 1 hr. the mixture is cooled again to O'C. To the mixture is added a solution of 1.57 g (6 0 mmol) of 
compound (III-1) In 20 ml of THF. After stirring for 1.5 hr at 0-C. the reaction solution is partitioned 
between toluene and water and the aqueous layer is washed with toluene. The aqueous layer is 
partitioned between methylene dichloride and 2N HCI and the organic layer is washed with water dried 
filtered and concentrated to yield a mixture of compounds (lla-1) and (lla-2). When the mixture is 
separated and purified by column chromatography. 0.860 g (2.39 mmol. yield 40%) of compound (lla-1) 
and 0.675 g (1.88 mmol. yield 31%) of compound (lla-2) are obtained as a pure product. 
Compound (Ha- 1): m.p. = 116-1 19" C. 

'HNMR (COCb) «: 1.30-1.55 (m. 2H); 1.55-1.78 (m. 2H); 2.10 (dt. J = 6.7. 6.7Hz. 2H)- 2 39 (t J = 7 0Hz 
2H); 5.90 (dt. J = 15.7. 6.5Hz. 1H); 6.12 (d, J = 15.7Hz. IH); 6.82 (s. IH); 7.06-7.62 (m. 7H); 7.66-7.84 (m' 

2H). ^ * 

IR (Nujol): 3400-2200. 3270. 1702, 1650. 



Elementary analysis (%) for Ci a H2 1 NO* S 


Calc: 
Found: 


C.63.48; 
C.63.20; 


H.5.90; 
H,5.92; 


N.3.90; 
N.3.84; 


S,8-92 
S.8.99. 



25 



Compound (lla-2]; m.p, = 82*C. 

5:1-15-1.65 (m, 4H); 1.92 (dt. J = 7.4, 7.4Hz, 2H); 2.28 (t.J = 7.2H2, 2H); 5.77 (dt. J = 1 1 3 
f« u^'ocf * * ^ = '^-3^^' '^y^ 6.62 (s. IH): 6.93- 7.30 (m. 3H); 7.35-7.62 (m. 4H); 7.68-7.82 (m 2H ' 
IR(NujOl):3520-2400. 3310, 3140. 1712- ^m. ^n. 



35 



40 



Elementary analysis (%) for C19H21 NO^S 





=^ CalG=:= ^ 


'G.63.48- • 


' H;5.90; 


N.3:90;' ^ 


S;8:92 " 


30 


Found: 


C.63-38; 


H,5.91; 


N.3.85; 


S.8.62. 



?M K I " °' ° °' co-^pouncl (lla-1) in DMF are added 230 mg (2.0 mmol) 

o N-hydroxysuccinimide and 412 mg (2.0 mmol) of N.N-dicyclohexylcarbodiimide. After sti^ing for 4 hr 
at room temperature. 208 mg (3 mmol) of hydroxylamine hydrochloride and 418 ul (3 mmol) of 
tnethylamine are added and the mixture is further stirred ovemight. The reaction mixture is partitioned 
S J^'^^f ^"^ The organic layer is washed with water (x2) and a saturated 

?m mn' n .,7 '"f e.^.f concentrated. Purification by column chromatography on silica gel provides 
1 60 mg (0.427 mmol; yield, 43 %) of the objective compound (1-1 ) 

6T9r]°??«i'^ JmM '"'^ <'"• ^ ^^^ '^ « (dt. J = 15.8. 6.6Hz. IH); 

IH)! ?0.37 (s thf.' ^-^^'^ '"^^'^-^^ <brs. 

IR (Nujol): 3700-2080. 1640. 



45 



50 



Elementary analysis (%) for Ci9H22N204S.0.4HiO 



Calc: 


C,59.78; 


H.6.03; 


N.7.34; 


Found: 


C.59.83; 


H.5.87; 


N.7.33; 



S.8.40 
S.7.99. 



fomXd S 'S^: ?2.6?' ' ''"^^'^ '° ^ie.d the objective 

iHr7r7T7l* 4m ' ""'^ ^">^ 6.31(d. J = 11.6HZ. 

H 7.00-7.27 (m. 4H); 7.43-7.74 (m. 5H): 8.67 (m. 1H);9.59 (m. IH), 10.33 (m IH) 

IR(Nuiol); 3480-2440, 3330.3270.3195, 1630. 1575. 1535. . 
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Elementary analy sis (%) for C,9H22N204S 
Calc: 
Found: 



C.60.93; 
C.60.75. 



H,5.93; 
H,5.90; 



N.7.46: 



Example 2 
'0 ^^^^^^^^^^^^^ 



acid (1-3) 



S.8.56 
S,8.45. 



15 



20 



25 



30 



35 



(m-i) (1) 




COOH 



NHSOjPh 



45 



so 



(n a - 3) 



(2) 



^^NHSOzPh 

(1-3) 



st.rr.ng for 40 min at room temperature Z X^T^^1'^'^'''^''^'^°^''^^°'''^ Mer 
gradually 10 m, of a solution of 224 g ^857 mmoTof ^ '° '""^ "'"^^ ''^ added 

t an 15 min. After the mixture is sJe.TzZln a ZTT ^'""'^ ' ^ 
s^.mn_g.The^reaction,,nixtu^^^ 

w.th water. Aqueous layers are 'combined and ^^hed lithTo? T\T "^^"''^ ^'^^ 
between metfiylene chloride and 2N HCI The oTaanic^^ ^"^"^""^ ^^''"^ 

centrated Purification by column chromatography on sM ca oerjn "'''^'^ «>"- 
Mp =73^132° °' '''^ comp^urjla 3) --^crystallization provides at3 9 (6.17 

IR (Nujol) : 3400-2200. 3300. 1708 1578 ^' ^' ^-65-7-85 (m. 2H). 



tiennentary analysis (%) for Ci«Hi 


9NO4S 




Calc: j C.62.58; 1 H.5.56 
Found: j C.62.35; H.5.52; 


N,4.06; 
N.4.11; 


S,9.28 
S,9.34. 





obiective compound '(I -3) ^'67%!) ~ *° '^^^^ - Example , (2, to give the 

(CHCb): 3480-2600. 3350. 1665 
Mass analysis: 

LSIMSm/2 = 36l [M* H]* .721[2M*H]*. 



HRLSIMS: for C,8H2,N204S 


Calc; 
Found: 


361.1221 
361. 1226. 
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Example 3 



(2E)(4E)-5-(2-PhenylsuHonylaminophenyl)pentadienohydroxamic acid (1-4). (2E)(4E)-N-methy l-5-(2-phenyl- 
sulfonylaminophenyl)pentadienohydfoxamic acid (1-5) and (2E)(4E>-0-methyl-S-(2 -phenylsul- 
fonylaminophenyl)-pentadienohydroxamic acid (1-6) ' 



(H- 1) 



(1) 




(2) ^^o^NHSOzPh 



(n a - 4) 



(3)a 




COMH-OH 



NHSOzPh 



(1-4) 



(3)b 



^ i 




CON -OH 
I 

He 

NHSOzPh ( I - 5 ) 



a^CONHOMe 
NHSOzPh ( I - 6 ) 



(1) To a suspension of 14.15 g (31.1 mmol) of 4-ethoxycarbonylene-2-propenyleneptisophonium bromide 
in 200 ml of THF is added 3.38 g (30.1 mmol) of potassium tert-butoxide at O'C in an atmosphere of 
nitrogen. After stirring for 1 hr at room temperature, the mixture is cooled again to O'C. To the mixture is 
added gradually 50 ml of a solution of 2.62 g (10.0 mmol) of compound (III-1) in THF over a period of 
more than 10 min. After the mixture is stirred for about 1 hr at room temperature, the reaction mixture is 
partitioned between ethyl acetate and 2N HCI. The organic layer Is washed with water and a saturated 
saline, dried over sodium sulfate, filtered and concentrated under reduced pressure. Purification by 
column chromatography on silica gel and recrystallization from ether/hexane provides 2.65 g (7.41 mmol; 
yield, 74 %) of the objective compound (llb-l). 
Mjp. = 120.5 - 121 .5 -C. 

'HNN^R (CDCI3) i: 1.33 (t, J = 7.0H2. 3H); 4.24 (q, J = 7.0Hz. 2H); 5.93 (d, J= 15.2Hz, 1H); 6.57 (Drs. 1H)- 
6.62 (dd, J = 15.2H2. 10.2H2. 1H); 6.77 (d, J = 15.2H2, 1H); 7.13-7.35 (m, 4H); 7.35-7.63 (m, 4H): 7.63- 
7.80 (m, 2H). 

IR (KBr): 3245. 2990, 1700, 1622, 1600, 1569. 1338. 1242, 1175. 1162, 11.38. 1090, 1005, 589. 555. 



Elementary analysis (%) for Ct9Hi9N04S 



Calc: 
Found: 



C.63.85: 


H,5.36; 


N, 3.92; 


C.63.79; 


H,5.33; 


N, 3.90; 



S.8.97 
S,8.88. 



(2) To a 30 ml solution of 2.60 g (7.27 mmol) of compound (llb-1) in methanol is added 21,8 ml (21.8 
mmol) of IN sodium hydroxide solution and the mixture is stirred for about 3.5 hr. The reaction mixture 
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15 



20 



25 



30 



35 



40 



45 



50 



magnesium sulfate, filtered and coTcenJa ed fSlT ' ^"^^ ^^^^ 

solvent systern provides 2.07 g (6 arioS S^^^^^H T r -^^'-^^'ether/hexane 
M p. = 241 .5 - 243.5 • C. * ^ objective compound (lla-4). 

'HNMR (DMSO) S: 5.95 fd J = 14 RHt im c tt^ - 

(brs. 1H); 12.30 (b,..,H, ' ^ ''-^-^^ C^- 2H); 7.41-7.75 (m. 6H); 9 88 

-R (KBr): 3680-2000, 3260. 1676. ,620. ,600. 1330, 1314. 1280. 1168. 1155. 997. 752. 719. 591. 



Elementary analysis {%) for C17H1 


5NO4S 




^alc: j C.61.99: j H.4.59; 
Found: j C.61.74; H,4.69; 


j N.4.25; 
1 N,3.95: 


S.9.73 
' S.9.44. 



r^'i^^'^::':^^^^^ j;-) *n.-%.ene ClCde is added 

temperature and ttien for 1 f,r at 40-C and <SicenSt2l u^S^rlS " '"''^ ^ ^^^-^ 

In an another vessel, a suspension of 695 mrfi 0 S mr^n ^ f h P'^"""'^ *° ^^'d chloride, 

which is combined with 8.0 ml of sirred nIhcoTo? "^^I^^'^y'^'^fie in 12 ml of THF is prepared 
To the solution is added the preLuTStaSi 8 0 mlT" '".V"""^ ' temperature 
v-gorously for 30 m.n at room tern pSurThT^eaction milr^T" '^"""^^ ^"'^ ^"-^^ 

2N HCI. The organic layer is ^aL6 ^,tJZ^^r t^rT T'^''°^^^ 

pressure and allowed ,0 crystallize ,oobSrO r^o ?^6^rr^ T"^- '^^"^^^ "n<^er reduced 
(•-4). ^ " 400 mg (1 .16 mmol; yield. 59 %) of the objeaive compound 

« (Nu/ol): 3420-2760. 3300, 31«, iew, 1595, 1550, 



Elemer 


>tary analysis (%) for Ci7Ht6N2O4S.0.2HoO 


Calc: 
Found; 


C.58.66. 
C.58.61; 


H.4.76; 1 N.8.05; 1 S,9.21 
H.4.78; 1 N.7.94; S.9.28. 



M.p. = 192.5 - 1935 -C (decomp ) ^ ^ compound (1-5) (yield: 89 %). 

r:!;/r,°';;,t;o,?Mt"^r'"'-'""'- '.-«,3o 

I" (KBr): 3340. 3060, JeiO, ,639, ,594, ,32,. „60. 999. 59,. 554. 



Elementa 


ry analysis {%) for Ci8Hi8N204S 


Calc: 
Found: 


C.60.32: H.5.06; 1 N.7 82- 
C,60.17; 1 K5.10: | N. 7.55.' 


S.8.95 
S,8.72 



M.p. = 174 - 175.5-C ^ ^ ^ objective compound (1-6) (yield: 54 %) 

^'^^^S,^^^^;^^-"^ = e.94.,.,5 2H,...,S..30 ... 

3690-2320. 3330. ,602. .020. ,440, ,330, „e„, ,092, ,c., 993, ,55, 633, 509, 



55 
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Elementary analysis (%) for CisHis 


N2O4S 




Calc: 


C,60,32; 


H.5.06; 


N.7.82; 


S,8.95 


Found; 


C,60.17; 


H,5.14; 


N.7.87; 


3.8.98. 



Exannple 4 



(n b - 1) 



15 




COOEt 



N-SOzPh (nb-9) 
Ue 



(2) 




COOH 



N-SO,Ph 



(3) 




He (na-5) 



25 



CONHOH 



N-SOjPh 
I 

«e (1-7) 



30 



35 



40 



(2E)(4E)-5-[2-(N -Methylphenylsulfonylafnino)phenyl]-2.4-pentadienohydfOxamicacid (1-7) 

(1) To a solution of 1.4 g (3.92 mmol) of compound (llb-1) in 10 ml ethyl acetate is added an ether 
sokit.on of d.azomethane prepared separately. When the yellowish color is no more disappeared the 
rnixture .s concentrated under reduced pressure at temperature below room temperature. Purification of 
ttie residue using Lobar column provides 1.15 g (3.10 mmol; yield, 79 %) of the objective compound (llb- 

M.p. = 107- 109-C. 

6.71 {dd. J = 7.8.1.2H2, 1H); 6.86 (dd, J = 15.2.10.8Hz, IH); 7.13-7.77 (m 10H) 
IR (Nujol): 1705, 1622, 1544, ' 



50 



Elementary analysis (%) for C20H21NO4S 



Calc: 
Found: 



C,64.66, 


H.5.71, 


N,3.77. 


S,8.63 


C,64.61. 


H.5.69, 


N.3.79. 


S.8.51. 



THF IS added 1.72 ml (1.72 mmol) of 1 N potassium hydroxide solution and the mixture is stirred tor 2 

''^'^ee" -methyl ethyl ketone and IN HCI. The organic layer is 
m? n, ItJ" ^ '"^"^^ concentrated. The residue is dissolved in 5 

orovLirir ?n «'lf "'"'"^ ^"^ concentrated. Recrystallization from ether 

provides 228 mg (0.66 mmol; yield. 77 %) of the objective compound (lla-5) 
M.p. = 188 - 190-C. K V /. 

IR (Nujol): 3340-2000, 1678, 1618, 1592. 



15 
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Elementa 


ry analysis (%) for CisHi 7NO4S 


Calc: 
Found: 


C.63.00; j H.5.00; 1 N,4.08; 
C,62.76; j H,4.99; N.4.09; 


S,9.37 
8.9.38. 



Elementary analysis (%) for C,«H,8N20.S.0.2C4H,oO-0.2H.O 
Calc: 



Found: 



C.59,92; 
C.59,95; 



H,5.46; 
H.5.52; 



N.7.43; 
N.7.47: 



S,8.51 
S,8.31. 



Mass analysts: 

LSIMS m/2 = 359 fM + H]\ 717 [2M + H]+. 



HRLSIMS:forCi8Hi9N2 04S 


Calc: 


359.1065 


Found: 


359.1066. 



Example 5 



roxamic acid (1-8) 



^CHO 



35 



40 



45 



(1) V;^NHSO,Ph (2) ^ 



(n- 1) 




\^NHSo1ph (4) 



(n a - 6) 



COOEt 



CN 

NHSOjPh (3) 



(nb-3) 



2?h 
( I - 8 ) 



is purified by column chromatography on sSfca ' a^^^ '^1^ ' ^"^^ '"-^"^^ 
mmol: yield. 85 %) of the objective compour,d S'-n '""^ ' 9 (6 82 



56 



M.p. = 135 - 136-C 
IR (KBr): 3260. 2830. 2750. 1672. 1622. 1599. 
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20 



25 



30 



35 



40 



45 



Elementary analysis (%) for C15H13NO3S 



Calc: 


C,62.70; 


H,4.56; 


N.4.87; 


Found: 


032.47, 


H.4.65: 


N,4.80; 



S,11.16 
S,10.87. 



(2) To a 12 ml solution of 1.87 g (6.51 mmol) of compound (III'-I) in dioxane are added 0 700 ml (6 58 
mmol) of ethyl cyanoacetate and 48 ul (0.49 mmol) of piperidine under ice-cooling and the mixture is 
stirred for 8.5 hr at room temperature. The mixture is concentrated and crystallized from toluene to yield 
a crude product (llb-3). Recrystallization from ethyl acetate/toluene provides 1.84 g (4.81 mmol- yield 74 
%) of the punfied objective compound (llb-3). 

^no * '^^^^ '-^^ ^ = 7mz. 3H); 4.36 (q. J = 7.0H2, 2H): 6,59 (brs 1H) 

6.92-7.80 (m. 11 H); 7.87 (d. J-II.2H2. 1H). ^ ' 

IR (KBr): 3230. 3130. 2980, 2220. 1718. 1610. 1588. 1568. 1328. 1252, 1165. 1090. 754. 738, 551. 



Elementary analysis (%) for C20H18N2O4S 



Calc: 
Found: 



C,62.81: 


H.4.74; 


N.7.33; 


C.63.11: 


H.4.92; 


N.7.19; 



S,8.38 
S.8.15 



(3) Compound (llb.3) is reacted in a manner analogous to that described in Example 3 (2) to give the 
objective compound (lla-6) (yield, 73%). ^ ' y 

M.p. = 241 - 244*C. 

^HNMR (DMSO) 6: 6.88-7.10 (m. 2H): 7,23-7.44 (m. 2H): 7.44-7.72 (m. 6H): 7.72-7.92 (m. 2H): 10.00 (brs. 
IR (KBR): 3700-2680. 3270. 2220. 1725, 1608. 1582. 1567, 1317. 1195. 1152. 1088. 752, 733. 



. ^ ^EJementary a_nalysis.(%) forXi.g 


H14-N2O4S.O.2H2G 


Calc: 


C.60.39; 


H.4.05: 


N,7.83: 


S.8.96 


Found: 


C.60.34; 


H.4.01; 


N,7.82; 


S.8.76 



(4) Compound (lla-6) (0.304 g. 8.58 mmol) is reacted in nearly the same manner as that described in 
Example 3 (3)(a) except that, in the final purification process, the product is washed several times with 
ether to y.eld 0.156 g (4.23 mmol; yield. 49 %) of the compound (1-8) in almost pure form 
l^ p. = 150 - 180'C (decomp.) 

in'^iro^°!f!°^ ^ '^-^-^^ ^°"); 9-32 (brs. 1H): 9.99 (brs. 1H); 11.27 (brs. 1H) 

IR (KBR): 3680-2280.3270. 2220. 1635. 1612. 1580. 1449. 1328. 1158, 1091. 758, 738. 688. 5^. 551. 



Elementary analysis (%) for Ci8H,5N3O4S.0.2H2O 



Calc: 


C.57-96; 


H,4.16: 


N.1 1.27; 


S.8.60 


Found: 


C.5a07; 


H.4.15: 


N.1 1.09; 


S.8,48. 



50 



55 
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Example 6 

(2E)(4E)(6E)-7-(2-PhenylsalfonylaminoDhenyl)-heptatrieno.hvdroxamir 




acid (1-9) 

COOHe 



(m - 1) 3> (I 

(1) k^NHSOjPh (nb-4) (2) 



CI -9) 



20 



25 



30 



35 



40 



45 



50 



55 



sr°n^r.r„™:^^^ ^ TH^ . added n-..y„,Hlu. (,.e M 

at O-C. the mixture is cooled tcf -78 C Tile JLTe^^^lX^ °' ""T" ^"^""^ ^ 
oimol) of methyl (2E.4E)-6-dimenthoxyphosphonvirnr2 h °' 2.68 g (1 , .4 

is stirred for 30 min ^i,e maintainlnrrt^rn erl^T^^^^ T ^""^ 

dropwse and gradually a 10 ml solution of 0998 0 «^Lnr. / »° '"i'rture is added 

at -50-C. The reaction mixture is warmi ud to foim^. V """'^""^ min 
Chloride solution and ethyl acetate a^ added The'^anicT ' ' 

saline, dried, filtered and concentrated PurifiSon hv ... ^ . ''^^^'^ ^"'^ ^ 

recrystaUization from chloroform/methlno, SSfo ztrn X" °" ^'"^ 9^' -"'^ 

compound (llb-4). ^ "^"^^^ "'^^^ 9 "i^iol; yield. 52 %) of the objective 

M.p. = 189.5- 191 -C. 

'HNMR (CDCI3) (400 MHz) «: 3 77 (c 3H»- S Q-^ 1 ,c ol. 

(dd. J = 14.4.10.5Hz. IH); 6.54 rii)' 6 55 (f J- ull" I ^^'^^ ^ = ^^•^■"■^Hz. 1H); 6.51- 

(n^. 3H); 7.33 (dd. J=15.3, 1,.2h;, IH^ 7 i-7 49"(r3iw .^^^^^^ ' = ^'^>^ ^-^^-^-^e 

.R (NujC): 3260. 17,0. 1626. 1608, 13I0. " £"^38:^^^^^^ 



Elementary analysis (%) for C^cHisNO.S.Q.aH^Q 



Calc 
Found 



C,64.40; 
C.64.56; 



H,5.24; 
H.5.06; 



N.3.75; 
N,3.77: 



S.a59 
S.8.54. 



When the starting materials still remain me mL^^^ " "'"^"'^^^^ ^' te-^Perature. 

after the addition of 2.0 ml of DMSO Ind ' 35 m m ""^ " "'""""^'^ ^ hr at 40 • C 

solut,on is partitioned between ethyl acetate and wl.lr !LT^^ °' ^V^^ox'^e. The reaction 

aqueous layers are combined and'paZed be:^ 2n '^^TlT " ^'^'^ "^^^ 
washed with water (x3) and a saturated saline (xlHrd " h ' ^'^'^'^ ""'^ °^9^"'^ '^^^^ 

ethyl acetate/methanol provides 0.333 g (0 lltmiT.VI^!^. !' . "°"^^"'^^»«<^- RecrystaUization from 
M.p. = 233.0 - 234.5-C (decomp ) " °' objective compound (lla-7) 

'HNMR (DMSO) i: 5.93 (d J = 15 2H7 ini cc, z^.. . 

(m. 3H): 7.46-7.72 (m. 6H,: 9.88 (brriHn2 24 b s IHr''"'' " ""'^ ^H):7.10-7.40 
■R <Nu.o„. 3255. 1638. 1678. 1622. ,e07.\iriS 2s. 1,60. 1155. ,001. 756. 734. 
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Elementary analysis (%) for Ci9Ht7N04S 



Calc: 
Found: 



C.64.21; 


H,4.82; 


N,3.94: 


C,64.13; 


H,4.85; 


N,4.02: 



S,9.02 
S.8.84. 



(3) Compound (lla-7) is reacted in nearly the same manner as that described in Example 3 (3) (a) except 
that, in the final purification process, the product is washed 6 - 8 times with ether to yield the objective 
compound (1-9) (yield, 60 %). 
M.p. = 172,5- 1 75.5 •C(decomp.) 

^HNMR (DMSO) 6: 5.92 (d, J = 15-1H2. 1H); 6.37-7.02 (m. 5H); 7.06-7.40 (m. 3H): 7.46-7.80 (m 6H) 898 
(brs. 1 H); 9.85 (brs, 1 H); 10.68 (brs. 1H). 

IR (Nujol): 3285. 1653. 1622. 1607. 1598. 1568, 1146. 1087. 1042, 755. 739. 



Elementary analysis (%) for C19H18N2O4S 


Calc: 
Found: 


C.61.61; 
C,61-56; 


H.4.90; 
H,5.02; 


N,7.56: 
N,7.34; 


S.8.65 
S.8.44. 



Example 7 

(2E)(4E)-5-(3-Phenylsulfonylafninophenyl)pentadieno-hydroxamic acid (1-10) 



COOH 




COOEt 



(2) 



NHSOzPh ( n b - 5 ) 




(3) 



NHSOjPh ( n a - 8 ) 



COONHOH 



NHSOjPh ( I - 10) 




(1) Compound (III-2) is reacted in an analogous manner to that descritjed in Example 3 (1) to obtain a 
crude product as a mixture of cIs- and trans-isomers. It is subjected to chromatograpliy over silica gel to 
remove reagents and to Lobar column chromatography (x2) to separate the objective compound (llb-5) in 
trans form (yield, 21 %). 
M.p. = 105 - 106*C. 

•HNMR (CDCb) *: 1.32 (t, J = 7.2Hz. 3H): 4.23 (q. J = 7.2Hz. 2H); 5.99 (d, J = 15.2Hz. 1H); 6.68-6.92 (m 

3H); 6.92-7.09 (m. 1H); 7.13-7.30 (m. 3H): 7.30-7.62 (m. 4H); 7.72-7.86 (m 2H) 

IR (KBr): 3220, 2980. 1682. 1628. 1581, 1340. 1330. 1248. 1180. 1157, 989. 685 581 550 



Elementary analysis (%) for C19H19NO4S.O.IH2O 



Calc: 
Found: 



C.63.53; 


H,5.39; 


N.3.90; 


S.8.92 


C.63.45: 


H,5.25; 


N,3.96; 


8,8.91. 



(2) To a 30 ml solution of 291 mg (0.813 mmol) of compound (llb-5) in DMSO is added 1 64 ml (1 64 
mmol) of 1 N sodium hydroxide solution and the mixture is stirred for 2 hr at room temperature First the 
mixture is partitioned between ethyl acetate and water and the aqueous layer is then partitioned between 
ethyl acetate and 2N HCI. The organic layer is washed with wat r (x3) and a saturated salin (x1) dried 
filtered and concentrated under reduced pressure. Crystallization provides 228 mg (0.693 mmol' yield 85 
%) of the compound (lla-8). 
M.p. = 188 - 190-C. 
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10 



J5 



IB (KB,,: 3680-2000. 3239, 1678. tOIO. ,530. .328. 1309. 1270. , t52. , ,55. ,09t. 998. 685. 56,. 549. 



Elementa 


ry analysis (%) for Ci 7H,sN04S 


Calc; 
Found: 


C.61.99; 
C.61,89; 


H.4.59; 
H,4.69; 


N.4.25: 
N,4,17; 


S,9.73 
S.9.57. 



(3) Compound (lla-8) is reacted in a manner analogous to that set forth in Examni.. ns /,v . u 
objective compound (1-10) (yield. 86 %). Example 3 (3) (a) to give the 

M.p. = 94- lii'C(decomp.) 

IR(KBr):3680-2000.1642. 1612, 1580. immo.m (s. 1H). 



Elementar 


y analysis (%) for d /Hu N2O4S. 0.1 H2O.O.25C4 H, cO 


Calc: 
Found; 


C.59.28; 
C,59.21; 


H,5,17; 
H,5.18; 


N.7.68; 
N.7.90; 


S,8.79 
S,8.79. 



Mass analysis: 

LSIMS m/z = 345 [M + H] + , 689 [2M + H] + 

25 





HRLSIMS: for C17H17N2O4S 




Calc: 


^ 345.0908 


30 


Found: 


345.0911." 





Example 8 



35 (^E)(4E)-5-[3-(N-Methylphenylsulfonylanr)inophenyl)-pentadienohvdmv^, 



mic acid (1-11) 



'COOEt 



40 



MeNSOzPh (nb-6) 



■15 



SO 




COOH 




MeNSO^Ph (na-9) MeNSO.Ph (l-u) 



65 



^KB,,: 2960. ,700. ,620. ,577. ,345. ,33,. ,309. ,24,. „78. „85. „32. ,009, 630. 729. 866. 590. 



20 



EP 0 570 594 A1 



10 



Elementary analysis (%) for C2oH2iN04S 



Calc: 


C.64,67; 


H,5.70; 


N,3.77: 


Found: 


C,64.74; 


H.5.80; 


N.3.74; 



S.a63 
S.8.36. 



(2) Compound (llb-6) is subjected to hydrolysis in a nnanner analogous to that set forth in Example 7 (2) 
to give the compound (lla-9) (yield, 70 %). 
M.p. = 165- 169 -C. 

^HNMR (DMSO) 5: 3.16 (s. 3H): 6.02 (d. J = IS.OHz. IH); 6.92-7.17 (m. 3H); 7.20-7.43 (m 3H)- 7 43-7 80 
(m. 6H); 12.31 (brs. IH). • ^ 

IR (KBr): 3680-2000. 3000. 1683, 1612, 1578. 1445. 1349. 1308. 1272. 1256. 1168. 1151 995 729 689 
588,561. * ' ' 



IB 



20 



25 



Elementary analysis {%) for C18H17NO4S 



Calc: 
Found: 



C,62.96; 


H,4.99; 


N,4.08; 


C.62.69; 


H.5.12; 


N.4.03; 



S»9.34 
S.9.05. 



(3) Compound (lla-9) is reacted in a manner analogous to that set forth in Example 3 <3) (a) to give the 
objective compound (1-1 1) (yield, 87 %). 

^HNMR (DMSO) 5: 3.15 (s, 3H): 6.01 (d. J = 14.8Hz, IH); 6.80-7.42 (m. 6H); 7.42-7 83 (m 6H)- 9 00 (s 
IH); 10.78 (s. IH). v / v . /. ^^-uu ^b, 

IR (KBr): 3700-2000. 1645, 1612. 
Mass analysis: 

LSIf^S m/2 = 359 [M + H] + . 717 [2M + H] + 



30 



.HRLSIMS: for CisHis NjO^S 


Calc: 
Found: 


359.1065 
359.1072. 



35 



Example 9 



(2E)(4E)-5-(4-Phenylsulfonylaminophenyl)pentaclieno-hyclroxamic acid (1-12) 



40 



45 



(ni-3) 



(1) PhSO»NH 




(2) PhSOzNH 




(3) PhSOjNH 




COOEt 
(n b - 7) 

COOH 
(n a -10) 
CONH-OH 
(1-12) 



ss 



(1) To a 50 ml suspension of 7.08 g (15.5 mmol) of 4-ethoxycarbonylene-2- 
propenylenetnphenylenephosphonium bromide in THF is added 1.68 g (15.0 mmol) of potassium tert- 
butoxide at 0-C in an atmosphere of nitrogen and the mixture is stirred for 30 min at room temperature 
and then cooled again to O'C. To the mixture is added dropwise a 15 ml solution of 1.31 g (5 01 mmol) 
of compound (III-3) in THF over 5 min followed by stirring for 30 min at O'C. The reaction is carried out 
tor 3 hr at room temperature and overnight under heating to r flux. The reaction mixture is then 
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M.p. = 166 - 169-C. 

IR (KBr): 3210. 1682. 1623, 1602. 1510. 1470. 1370 344 IsS isfo 12.P 11.. ...^ 

918.844. 575. ^ ' ^^^2' ^^^5. 1142. 1088, 998, 



20 



25 



30 



35 



Elementary analysis (%) for Ci 9 Hi 9 NO4 S« 0.1 H2 0 



Calc: 
Found: 



C.63-52; 
C,63.41; 



H,5.39: 
H.5.51; 



N, 3.80; 
N. 3.80; 



S.8.92 
8,8.97. 



M.p. = 261 -270-C(decomp.) 

IR (KBr): 3680-2000. 3280. 1670, 1618. 1600, 1508. 
Mass analysis: 

LSIMS m/2 = 330 [M + H] + , 659 [2M + H] + 



HRLSIMS: for CwHuNO^S 


Calc: 
Found: 


330.0799 
330.0797 



M.p. - 171 - 175*C (decomp.) ' 
IR (KBr): 3280, 3140. 2930. 2860. 1645. 1610. 1598. 1508. 



40 



Elementary analysis (%) for Ci7H,6N2O4S-0.1H2O 



Calc: 
Found: 



C.58.98; 
C.58.91: 



H,4.72; 
H,4.71; 



N.8.09; 
N,8.12: 



S.9.26 
S,9.04. 



45 



50 



56 
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Example 10 

(2E)(4E)-5-(4.5-Dimethoxy-2-phenylsulfonylaminophenyl)-pentadienohydroxamic acid (1-13) and {2E)(4E)-5- 
(4.5-dihydroxy-2-phenylsulfonylaminophenyl)penladienohydroxamic add (1-14) 



(m- 4) 



ileO Y^^"^^=ilfV^ COOEt 
(1) MeO-Vj^NHSOzPh (Db-8) (2) 



MeO vj'''^::^p./^COOEt lleO>v^''>^p^CONHOH 
UeO^^^^jf^msOiPh (3) UeoJl^^NHSOi 



(D a -11) 



(I -13) 



(4) HO 




CONHOH 
NHSOzPh (1-14) 



(1) Compound (III-4) is reacted in a manner analogous to that set forth in Example 3 (1) to yield the 
objective compound (llb-8) (yield, 74 %). 
M.p. = 199 - 201 -C. 

'HNMR-(eoei3)-S:'l;33-(t.-J=7.2H2.-3H);--3r76'(s. 3rf);-3.96"(s:3H)r4.24 (q. J = 7:2Hz: 2H)- 5M"(d' 
J-15.2H2. 1H): 6.43 (s. IH); 6.43-6.73 (m. 2H); 6.65 (s, 1H);6.93 (s, 1H); 7.16 (dd; J = 152Hz 102Hz' 
1H): 7.38-7.62 (m,3H); 7.65-7.78 (m,2H). • ■ . 

IR (Nujol): 3280. 3200, 1702, 1692. 1622, 1602, 1519. 



Elementary analysis (%) for C2iH23NObS-0.2H2O 



Calc: 


C,59.89; 


H,5.61; 


N,3.33; 


Found: 


C.59.79; 


H.5.49; 


N.3.45; 



S,7.61 
S,7.37 



(2) To a 10 ml solution of 2.09 g (5.01 mmol) of compound (llb-8) in DMSO is added 10.0 ml (10 0 
mmol) of IN potassium hydroxide and the mixture is stirred for 2 hr at room temperature and for 1 hr at 
45 -C. The reaction mixture is partitioned between methyl ethyl ketone and 2N HCI. The organic layer is 
washed with water (x3) and a saturated saline (x1). Each aqueous layer is again extracted with ethyl 
acetate. The organic layers are combined, dried, filtered and concentrated. The crude crystals when 
washed with ether, gives 1.90 g (4.88 mmol: yield. 98 %) of the objective compound (lla-11) 
M.p. = 237 - 240'C. . ' 

'HNMR (DMSO) 6: 3.55 (s, 3H); 3.79 (s. 3H): 5.87 (d. J = 15.0Hz.1 H): 6.40 (s, IH) 6 75- 6 97 (m 2H)- 
7.06 (ddd, J = 15.0, 8.0, 3.0Hz. IH); 7.16 (s. IH); 7.45-7.74 (m. 5H): 9 68 (brs. IH); 12.20 (brs IH) ' 
IR (Nujol): 3275. 1682. 1622. 1600, 1520 v . / 



Elementary analysis (%) for CtaHisNOcS 



Calc: 


0,58.59; 


H.4.93; 


N.3,60': 


Found: 


C,58.56: 


H,5.20; 


N.3.53; 



S.8.23 
8,7.93. 



(3) To an 8 ml suspension of 779 mg (2.00 mmol) of compound (lla-11) in methylene chloride is added 
oxalyl chlonde alone. A drop of DMF is added only when the evolution of gas is not observed The 
reaction is carried out in an almost the same manner as that set forth in Example 3 (3) (a) to yield 524 
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?0 



25 



Elementary a nalysis (%) for C19H20N2O6S 
Gale: 



Found: 



C,56-42; 
C,56.18; 



H,4.99: 
H.5.12; 



N.6.93; 
N,a90; 



S.7.93 
S,7-68- 



laysr « washed »«, «72L,»ed12^,,^ n!'''!''!"' o,g«c 

in (Nujol) 3450, 3315. 3,20. ,640, ,S22. 1595. Isi's ' ' "* 



Elemer 


itary analysis (%) for Ci7HuN2O6S.0.5H,O 


Gala: 
Found: 


C,52.97; 
C,52.75; 


H.4.45; J N.7^7; J S,8.32 
H.4.40; 1 N.a95: S,8.27. 



,Exaniple 11 



30 



^^^t(l±[l!2y!^^ acid (1-1 



35 



40 



45 




(1) 



SO^Ph (BI-5) 



COOH (3) 



SOzPh (Ha -12) 




COO«e (2) 



SOjPh ( n b - 9.) 



CONH-OH 



SOiPh (1-15) 



50 



55 



. THP . a.e. a. once 

or . hr a, room temperature, a 12 a^, solul oM M o « 62 f '7°^P''«^« °' "''^OQen. Atter stirring 
to the mixture gradually. After stirring for M mfn 1 rlL . ^ ° compound (III-5) in THF is added 

between e.hyl acetate and 2N HCI. CZZl'^^'^^'^'l'' partitioned 
filtered and concentrated. The residue when DunS blT . "^'^^ " ^«"«- ^^^ed. 
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(llb-9). 

M.p. = 140 - 142-C. 

^HNMR (CDCI3) 5: 3.85 (s. 3H); 6.38 (d, J = 16.0H2, IH); 6.98 (s. 1H); 7.21-7.57 (m. 6H); 7.70-7.80 (m. 
2H); 8.23 (dd, J =8.4,1 .OH2. IH); 8.39 (dd, J = 16.0.1,0H2, IH), 

IR (KBr): 3060. 2950. 1709. 1625. 1580. 1542, 1369. 1332, 1222. 1208. 1167, 738. 725, 585, 568. 





Elementary analysis (%) for CisHis 


NO*S 






Calc: 


C.63.33: 


H,4.43; 


N,4,10; 


S,9-39 


10 


Found: 


C,63.32; 


H.4.52; 


N,4.10; 


S.9.46. 



(2) Compound (llb-9) is reacted in a nnanner analogous to that set forth in Example 6 (2) using sodium 
hydroxide aqueous solution to yield the objective compound (lla-12) (yield. 40 %). 
Mp. = 214-218*C. 

^HNMR (DMSO) 5: 6.60 (d, J = 15.8Hz. 1H); 7.23-7.80 (m. 9H); 8.12 (d, J = 8.4Hz, IH); 8.22 (dd. 
J = 1 5-8H2. 0,7H2, 1 H): 1 2.70 (brs. 1 H). 

IR (KBr): 3660-2000. 1681, 1620, 1542, 1448, 1418. 1378, 1330, 1270, 1225. 1191. 1172, 1145. 758, 585, 
565. 



25 



30 



Elementary analysis (%) for C17H13NO4 S 



Calc: 
Found: 



C,62.37; 


H,4.00; 


N.4.28; 


C,62.46; 


H,4.14; 


N.4.38; 



S.9.79 
S.9.51. 



(3) Compound (lla-12) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to yield the 
objective compound (1-15) (yield, 93 %). 
M.p. = 179 - 184 -C (decomp.) 

'^HNMR'(DMS0)^6: 6.47 (6, = 15.8H£. IhT; 7.22 ^tTrs/l H); 7.24-^^^ 8H); 7.95-8.T6 (m, 2Hj: 9.f9 
(brs, IH); 10.91 (brs. IH). 

IR (KBr): 3680-2400= 3370, 3120. 2860, 1658, 1618. 1445. 1358, 1170, 1145. 1086, 755. 728. 581, 568. 



35 



Elementary analysis (%) for C17H14N2O4S 



Calc: 
Found: 



C.59.64; 


H,4.12; 


N.8-18; 


S,9.36 


C.59.37; 


K4.18; 


N.7.92; 


S.9.11. 



40 



45 



50 



55 
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Example 12 




I 

SOzPh (1-17) 



35 



40 



45 



Compound (llb-10): yield, 57 %. 
Mp. = 108- 111-C 

562. ^367. 1263. 1250. 1171. 1141. 1088. 1040. 1032. 721. 689. 598, 



50 



55 



Elementary analysis (%) for C2 1 H| 9 NO4 S 



Calc: 
Found; 



C.66J3; 
C.65.98; 



H,5.02. 
H,5.03; 



N,3.67; 
N,3.86: 



S,8.40 
S.8.14 



Compound (llb-ll); yield. 6 %. 
M.p. = 120 - 122' C 

«. ...... e.a, 
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15 



20 



30 



35 



40 



45 



Elementary analysis (%) for C2iHi9NO4S«0.2H2O 



Calc: 
Found: 



C,65.51; 


K5.08: 


N,3.64; 


C,65.51; 


H,5.06; 


N.3.68; 



S,a33 
S,8.44. 



(2) To an 8 ml solution of 0.593 g (1.55 mmol) of compound (llb-IO) in methylene chloride is added 
0.121 g (0-475 mmol) of iodine and the mixture is stirred for 2 days at room temperature. The reaction 
mixture is partitioned between ethyl acetate and sodium thiosulfate solution. The organic layer is washed 
with a saturated saline, dried, filtered and concentrated. The crude product, when purified by chromatog- 
raphy on silica ge! and Lobar column chromatography, gives 0.194 g (0.509 mmol; yield. 33 %) of the 
objective compound (llb-1 1 ). 

(3) Compounds (llb-1 0) and (IIb-11) each are subjected to hydrolysis in a manner analogous to that 
described in Example 7 (2) to give the objective compounds (na-13) (yield. 68 %) and (lla-14) (yield, 43 
°^)- 

Compound (lla-13): 
M.p. = 196- 199 -C^ 

^HNMR (Df^SO) 5: 6.21 (d, J = 15.2Hz. 1H); 6.74 (t, J = 11.7H2, 1H); 6.86 (s. IH); 7.15 (d J=11 4Hz IHV 
7.23-7.78 (m. 9H): ai2(d. J = 8.2Hz. IH); 12.43 (brs, IH). 

IR (KBr): 3680-2000, 1678. 1615, 1580. 1371, 1278. 1174. 1039. 721, 590, 568, 551. 





Elementary analysis (%) for CisHisNOiS 




Calc: 


C.63.92; 


H.4.35; 


N.3.92; 


S.8.98 


25 


Found: 


C.63-92; 


H.4.60; 


N,3.88: 


S.8.93, 



Compound (lla-14) : 

M.p. = 202-210- C (decomp.) 

^HNMR (DMSOy 6: 6.07 (d.^J = I5.OH2/IH); 7.1 r (dd, J = 15.2; 1 1 .2H2. IH); 7.22-7.64 (m, 9H) 7 68-7 87 
(m. 2H);8-11 (d. J =8.0H2. IH). 

IR (KBr): 3700-2000, 1688. 1612. 1582. 1448. 1378, 1308, 1265. 1182. 1170 1152 1090 745 588 570 
560. ' .... 

Mass analysis: 

LSIMSm/z = 354 [M + H] + .707[2M + H] + . 



HRSIMS: for Ci9Hi6N04S 


Calc: 
Found: 


354.0799 
354.0799. 



(4) Compounds (lla-13) and (lla-14) each are reacted in a manner analogous to that set forth in Example 
7 (3) to obtain the objective compounds (1-16) (yield, 95 %) and (1-17) (yield. 81 %). respectively. 
Compound (1-16): 
M,p. = 152 - 156-C (decomp.) 

^HNMR (DMSO) 5: 6.17 (d, J=15.0H2. IH); 6.69 (t. J = 11.6H2. IH); 6.82 (s. 1 H); 7.06 (d J = 11 2H2 IH)- 
7.20-7.75 (m. 9H); 8.1 1(d, J =82H2. IH); 9.02 (brs. IH) ;10.82 (brs. IH) 
IR (Nujot): 3330. 1626. 1590, 1558. 
Mass analysis: 

LSIMS m/2 = 369 [M + H] + . 737 [2M + H] + . 



65 
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HRLSIMS:for C19H17N2O4S 


Calc: 
Found: 


369.0908 
369.0909. 



Compound (1-1 7) : 

M.p. = 149- 158'C(decomp.) 

.R <KB.,: 3530.2,00. ,632. ,.00. i53S. ,37,. „7,. ,0,,. ,060, 089. 7«. 588. 588. 5=8. 



T5 



20 



25 



30 



Elementary, analysis (%) for CaHuN^O^S-O 3H,0 


Calc: C,61.05; 
Found: C.61,15; 


H.4.48; j N.7.49; | S.8.58 
H.4.60; 1 N.7.28: S.8.36 



Example 13 



(2E)-5-[3-(Phenylsulfonylammo)DhenyllpAnf.9,^^,>l_, 



ynohydroxanr^ic acid (1-18) 



(m-6) 




c=c^ 



COOMe 



(2) 



35 



NHSOjPh (n a -15) 




NHSOjPh (nb-12) 

C = CxV"CONHOH 




NHS02Ph (1-18) 



45 



50 



65 



oii^Tco^^!:;^^;^^^'^^^^ ^8tT" '° to Obtain the 
M*P- = 134 - 137-C 

rrH';:?3^.^.'8:\Si:: --^ -h)^ <d. .eo. .„...32 

;H ,KB.: 3.30..,«. ,eo, ,8,3. ,500. .^S: ,330. ,.55. ,080, 05. 08,. 58.. 



ElenDen 


tary analysis (%) for CsH^sNO. S.0.5H,O 


Calc: 
Found: 


C,61.70; 
C.61.87; 


H.4.60: j N.4.00; j S.9.15 
H,4.47; j N,3.98; S.9.09 



tSSSrcoZo!nd'(S;^^ ♦'^^t se. forth in Example 7 (2, to obtain 

M.p. = 187- 188- C 

IR (KB,,: 3880.2020, 3j«. j,^ ,* J _^ 
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Elementary analysis (%) for Ci7Hi3NO4S»0.2H2O 



Calc: 
Found: 



C.6170; 


H.4.08; 


N,4.23: 


C,61.95; 


H,4.22; 


N,4.12; 



S.9.69 
S.9,44 



(3) Compound (lla-15) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-18) (yield. 100 %). 

'HNMR (DMSO) 6:6.33 (d, J = 15-5H2, 1H); 6.74 (d. J = 15.5H2, 1H); 7.05-7.37 (m. 4H);7.48-7.70 (m 3H)- 
7.70-7.85 (m. 2H); 9.26 (brs. 1 H); 10.2-1 1.1 (m.2H). 
IR (KBr): 3680-2000, 2198. 1648, 1612. 1578. 
Mass analysis: 

LSmS m/z = 343 [M + H] + , 685 [2M + H] + . 



/5 


HRLSIMS: for CyHiENaO+S 




Calc: 


343,0752 




Found: 


343.0755. 



20 



25 



30 



Example 14 

(2E)-5-[3-{N-l\/lethylphenylsulfonylamino)phenyi]pent-2-en-4-ynohydroxamic acid (1-19) 



(n b -12) 




COOMe 



(1> "<2> 
He-N-SOzPh ( H b -13) 



35 



'COOH 




^0 = 0-^ 



CONHOH 



Me-N-SOjPh ( I -19) 



40 



45 



SO 



(1) To a 10.0 ml solution of 0.538 g (1.58 mmot) of compound (IIb-12) in acetone are added 1.09 g (7.89 
mmol) of potassium carbonate and 0.450 ml (4.75 mmol) of dimethyl sulfate and the mixture is refluxed 
for 1 hr. The reaction mixture is filtered to remove potassium carbonate and the filtrate is partitioned 
between ethyl acetate and 2N HCI. The organic layer is washed with water and a saturated saline, dried, 
filtered and concentrated. 

Recrystallization from ether/methylene chloride gives 0.442 g (1.24 mmol; yield, 79 %) of the objective 
compound (llb-13). 
M.p. = 91 - 92 * C. 

^HNMR (CDCb) B: 3.17 (s, 3H); 3.79 (s, 3H); 6.30 (d. J=15.8H2. 1H); 6.95 (d. J = 158H2 1H)- 7 10-767 
(m, 9H). • . /. ■ 

IR (KBr): 3060, 2945. 2190. 1711. 1620. 1588. 1570. 1445. 1358,1352, 1318, 1170. 1153 1088 762 729 
689. 582, 565. ' ' ' 





Elementary analysis (%) for Ci9Hi7NO4S*0.2H2O 


55 


Calc: 


C.63.57; 


H.4.89; 


N,3-90; 


S.8.93 




Found: 


C.63.73. 


H,4.80: 


N,3.88; 


S.8.82 
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70 



M.p. = 160- 162 -C ' 

;^«B ,oMso, . „3„^, ^ ^ ^^^^^ ^^^^^ ^ 

IR (KBr): 3640-2040. 2195. 1700. 1612. 1572. 



Elementary analysis (%) for CisH, 


5NO4S 




Calc: 1 c.63,33; j H,4.43; 
("ound: 1 C,63,07: | h.4.43; 


N.4.10; 
N,4.12; 


S.9.39 
S.9.31 





20 



HNMR (DMS0)6: 3.15 rs ^HV R /h i ^r-,.. 

7.78 (m, 7H,: 9.24 (brs IHi'^oXf '1^' ' '''' = ^-^^-^-^S ^H); 7 33- 

IR (KBr): 3680-2040. 2190. 1650, 161 1 ' IStJ) 

Mass analysis: 

LSIMSm/2 = 357 [M + H] + . 713 [2M + H] + . 



25 



HRLSIMS:for CsH^^N^O.S 


Calc: 
Found: 


357.0908 
357.0910 



Example 15 



ieno-hydroxamtc acid (1-20) 



35 



40 



45 




CONHOH 

NHSOjPh 
(I -20) 



50 



65 



'HNMR (CDCb) S: 1.34 (t. j = 7 qHz 3h»- 4 pr / . 
IR {Nujol): 3280. 1687. 
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Elementary analysis (%) for C23H21NO4S 



Calc: 
Found: 



C.67.79; 


H,5.19; 


N.3-44; 


C.6a02; 


H.5.31; 


N,3.51: 



S.7.87 
S,7.68. 



(2) Compound (lib- 14) is hydrolyzed with potassium hydroxide in a manner analogous to that set forth in 
Example 7 (2) to obtain a crude product. Recrystallization from ethyl acetate/ether gives the objective 
compound (lla-17) (yield. 99 %). 
M-P- = 254 - 256-C (dcomp.) 

^HNMR (DMSO) 6: 5.97 (d. J = 14.8H2, IH); 6.97-7.22 (m, 3H); 7.43-7,95 (m, 10H); 8.24 (s. 1H); 9.97- 
10-13 (m, IH); 12.13-12.45 (m, IH). 
IR (Nujol): 3250, 1680, 1614. 



Elementary analysis (%) for C21 HiyNO+S-O^SHaO 



Calc: 
Found: 



C.65.70: 


H.4.59: 


N.3.65: 


C.65.77; 


H,4.70; 


N.3.65; 



S.8.35 
S.8.26 



20 



25 



(3) Compound (lla-17) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude crystalline product. Recrystallization from ethyl acetate/ether gives the objective compound (1-20) 
(yield. 46 %). 

M.p. = 197- 199*0 (dcomp.) 

'HNMR (DMSO) 6: 5.92-6.04 (m. IH); 6.94-7.13 (m. 3H): 7.42-7.92 (m. 10H); 8.24 (s. IH); 9.00 (s. IH); 
9.97-10.10 (m. IH); 10.75 (s. IH). 
IR (Nujol): 3300. 3140. 1639, 1592. 



30 



Elementar y.analy sis (% ). f orX2>i H 1 8 N2 O4.S • O.4H2 O 



Calc: 
Found: 



C.62.80; 


H,4.72; 


N.6.97; 


C,62.85: 


H,4.78; 


N.6.99; 



S.7.98 
S.7.71 



35 



Example 16. 

(2E)(4Z)-S-[3'-(N-Methylphenylsulfonylamino)-2*-naphthyl]-pentadieno-hydroxamic acid (1-21) 



40 




CHO 



N"S02Ph 

Me (in- 8) 



(1) 




COOEt 



N-SOzPh (2) 
Me (nb-15) 



50 




CONHOH 



(I -21) 



(1) Compound (III-8) is subjected to the Wittig reaction in a manner similar to that set forth in Example 3 
(1). The resultant product, when purified by Lobar column chromatography, gives the objective com- 
pound (Mb- 15) as a foam (yield. 92 %). 

^HNMR (CDCI3) 5: 1.27 (t. J = 7,0Hz. 3H): 3.21 (s. 3H); 4,18 (q. J = 7.0H2, 2H); 6.10 (d. J = 15-6Hz IH) 
6.52 (t. J = 11.8H2); 7.12-7.22 (m, 2H); 7.48-7.92 (m. 11H). 
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IR (Nujol): 1707, 1630. 1620, 1350. 



70 



IS 



25 



Elementa 


ry analysis (%) for C24H23NOiS 


Calc: 
Found: 


C.68.39; 
C.68.26; 


H.5.50; 
H.5.57; 


N.3.32 
N,3.40; 


S,7.61 
S,7.37 



E™Te7S Tnl '" ^•''''"'^ '^'^'^'"^^ ' ™^ «"«'090- to that set forth in 

IR (Nujol); 1684. 1618. 1350, 1160. 



Element 


ary analysis {%) for C22Ht9N04S.0.3C4HioO 


Calc: 
Found: 


C,67.03; 
C.67,23: 


H.5.33; 
H,5.29; 


N.3.37; 
N.3.46; 


S.7.71 
S.7.59 



(3) Compound (lla-18) is reacted in a manner analogous to that set forth in F«,r,ni« / > . u ■ 
cn.de product. The crude product is triturated with a rni Je e her and LTnJ , ' T° T^'" ' 
compound (1-21) (yield. 9t %). txexane to give the objective 

M.p. = 107-C (dcomp.) 

;HNMR (CDCI3) a: 3.20 (s, 3H,; 5.88-6.04 (r.. ,H): 6.36-6.52 (m. ,H): 7.08-7.20 (a,. 2H,:7.43-7.90 (m. 

»R (Nujol): 3330. 3190. 1655. 1616, 1346. 



30 



Elementan 


y analysis (%) for C22H2oN2O4S*025H2O.0.30C4HinO 


Calc: 
Found: 


C,64,03; 
C.64.06; 


H.5.44; 
H,5.42; 


N.6.44; 
N,6.30; 


S.7.37 
S.7.30 



35 



40 



45 



60 



56 



Example 17 



(1) 

(in - 9) Me 




COOH 

N-SOjPh (2) 
Me (na-19) 





COOH 



N-SO,Ph (3) 
He (Ha -20) 



CONHOH 



N-SOjPh 



He (I -22) 




CONHOH 



N-SOjPh 
"e (I -23) 



32 
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(1) Compound (III-9) is subjected to the Wittig reaction in a nnanner similar to that set forth in Example 3 
(1). The resultant product as a mixture of cis- and trans-isomers is roughly purified by chromatography 
on silica gel. The resultant mixture is hydrolyzed with potassium hydroxide in a manner similar to that set 
forth in Example 7 (2) to give a crude product, which is chromatographed on silica gel to remove 
nonpolar substances. 

Recrystallization from ethyl acetate/hexane gives trans-isomer (lla-20) as a crystal, which is easier to 
crystalize. leaving cis-isomer (Ha-19) in the mother liquid. The mother liquid, when purified by Lobar 
column, then dissolving in benzene and concentration again, gives the cis-isomer {lla-19) as a foam. 
Compound (lla-19): yield. 24 %. 

^HNMR (CDCb) 5:2.53 (s, 3H); 4.13 (s. 2H); 6.02 (d, J = 15,2Hz. 1H); 6.49 (t J=11.4Hz, IH); 7.15 (d. 
J = 1 1 .4Hz, IH); 7.21-7.38 (m, 4H); 7.47-7.68 (m,4H); 7.79-7.89 (m, 2H). 
IR (KBr): 3410, 1685. 1620. 



Elementary analysis (%) for Ci9Hi3NO4S*0.4H2O*0.5C6H6 



Calc: 


0,65.46; 


H.5.69; 


N,3.47; 


Found: 


0,65.46; 


H,5.65; 


N.3.49; 



Compound (lla-20): yield, 39 %. 
M.p, = 181 - 183 -C. 

'HNMR (CDCb) 6: 2.55 (s. 3H); 4.22 (s, 2H); 6.02 (d, J = 15.2H2. IH): 6,84 (dd. J = 15.2H2 11 2H2 IH)' 
7.22-7.69 (m. 9H); 7.84-7.93 (m, 2H). 
IR (Nujol): 1680. 1616. 1160, 926. 



Elementary analysis (%) for C19H19NO4S 


Calc: 
Found: 


C.63.85; 
C,63J4; 


H,5.36; 
H.5.46; 


N,3,92; 
N,3-86; 


S,8.97 
S.8.71. 



(2) Compound (lia:19) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude product The crude product is triturated with ether and hexane to give the objective compound (I- 
22) (yield. 62 %). 
M.p. = 66 ' C (decomp.) 

^HNMR (DMSO) 5: 2.48 (s, 3H); 4.12 (s, 2H); 6.05 (d. J = 15-0Hz, IH); 6.49 (t. J = 11.2Hz. IH); 6,98 (d 
J = 11.2H2, IH); 7.10-7.44 (m.5H); 7,62-7.92 (m, 5H); 8.98 (brs, IH); 10.77 (brs. IH). 
IR (Nujol): 3310. 3190. 1650. 1618. 1 160. 



Elementary analysis (%) for Ci 9 H2oN2O4S-0.2H2 0*0,304 Hi oO 



Oalc: 
Found: 



C.60.92: 


H,5.92: 


N,7.03; 


C.60.91; 


H,5-83; 


N,6.94: 



S,8.05 
S.7,92. 



(3) Compound (lla-20) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude product. The crude product is triturated with ether to give the objective compound (1-23) (yield. 75 
%) as a powder. 
M.p. = 82*C(dcomp.) 

^HNMR (DMSO) 6: 2.46 (s. 3H); 4.23 (s, 2H): 6.05 (d, J = 15,2Hz. IH); 7.03 (dd. J = 15.2Hz. J = 11.2Hz. 
IH): 7.15-7.52 (m. 5H): 7.64-7.96 (m. 6H); 9.00 (brs. IH); 10.77 (brs. IH). 
IR (Nujol): 3320. 3180. 1649. 1613. 1162. 



Elementary analysis (%) for Ci9H2oN204S.0.75H2 0-0.25C4H,oO 


Calc: 
Found: 


C.59.39; 
0,59,58; 


H,5.98; 
H.5.71; 


N,6.93; 
N,6.89; 


S.7.93 
S,7.69 



33 



EP 0 570 594 A1 

Example 18 

(2E)-3-[3-(Phenylsulfonylamino)phenyllpropenohydroxamic acid (1-24) 




CHO 




COOHe 



(1) ^ (2) 
NHSOzPh (in- 2) NHSOjPh (nb-16) 




COOH 



(3) ^ 

NHSOzPh (n a - 21) NHSOjPh ( I -24) 




CONHOH 



25 



(1) Compound (III-2) is subjected to the Wittig reaction in a manner similar to that set forth in Example 11 
coUU?;;-%TS^^^^^^ Recrystallization from ethyl acetate/ether/hexane gives the obiective 
M.p. = 144- 146'C. 

IR (Nujol): 3230, 1698, 1637. 1607. 1588. 



30 



40 



Elementary analysis (%) for C16H15NO4S 



Calc: 
Found: 



C.60.55; 


H.4.76: 


N.4.41; 


S.10.10 


C.60-48: 


K4.87; 


N.4.39; 


S. 10.00 



ExamoTe 7 j t ^ 'S hydrolyzed w.th potassium hydroxide in a manner analogous to that sat forth in 

J/ L ? ^ "^""^^ P^o'^"^* is recrystallized from ethyl 

acetate/ether/methylene chloride to give the objective compound (lla-21) (yield 100 %) 
M.p. = 178 - 179 'C. ■ 

IR (Nujol): 3270. 1676, 1628. 



50 



55 



Elementa 


ry analysis (%) for Ci5Hi3N04S-0.1H2 0»0.2C4HioO 


Calc: 
Found: 


C,59.31: 
C.59.24; 


H,479; 
H.4.70; 


N.4.38; 
N.4.33; 


S.I 0-02 
S,9-92. 



M.p. = 85 - 88'C. 

/.83 (m. 2H). 9.09 (s. 1H): 10.46 (s. 1H); 10.83 (s. 1H). 
<Nujol): 3335. 3130, 1655, 1627. 1604, 1509. 



PNSOOOD 0570SP4A1 ) > 
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Elementary analysis (%) for Ci5Hi4N2O4S*0.4H2O 



Cafe: 
Found: 



C.55.34; 


H.4.58; 


N.8.61; 


C.55-42; 


H,4.41; 


N.8.48; 



S.9,85 
S.9.78 



(2E)-5-[2-(N-Methytphenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (1-25) 



15 



(in -10) 



(1) 




COOMe 



N-SO,-Ph 
I 

He (nb-17) 



(2) 




COOH 



25 



N-S02-Ph 
I 

He 



(3) 




C = C^ 



CONHOH 



(n a -22) 



NHSO^Ph (1-25) 



30 



35 



(1) Compound (111-10) is reacted in a manner similar to that set forth in Example 11 (1) to obtain the 
compound (llb-17) (yield, 61 %). 
M.p. = 67 - 69* C. 

^HNMR (CDCb) 6: 3.29 (s. 3H); 3.79 (s. 3H): 6.06 (d. J = 15.9H2. IH); 6.68 (d. J = 15 9Hz 1H) 7 26-7 63 
(m. 7H); 7.70-7.82 (m, 2H). • /• - 

IR (KBr); 3070, 2950. 2195. 1718, 1705. 1620. 



50 



55 





Elementary analysts (%} for CiaHi? 


NO4S 




40 


Catc: 


C.64.21; 


K4,82: 


N,3.94; 


S.9.02 




Found: 


C.64.20; 


H.4.79; 


N.4.05; 


S,8.98 



12) Compound (llb-17) is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
compound (lla-22) (yield. 77 %). 
M.p. = 157- 158-C. 

^HNMR (DMSO) 5: 3.21 (s. 3H); 6,13 (d. J = 16.0H2. IH); 6.67 (d. J = 16.0H2. IH); 7.17-7 26 (m IN)- 7 36- 
7.76 {m.6H); 12,80 (brs. IH). . v , . 



IR (KBr): 3680-2220, 


2200. 1690 


1612. 1592. 










Elementary analysis (*»/< 


>) for CirHi^ 


NO*S 






Calc: 


C.63,33; 


H.4.33; 


N.4.10; 


S.9.39 




Found: 


C.63.14; 


H.4.55; 


N,4.38; 


S.9.21 



(3) Compound {lla-22) Is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-25) as a foam (yield. 90 %). 

^HNMR (DMSO) 6: 3.22 (s. 3H): 6.20 (d. J = 15.6H2. IH); 6.53 (d. J = 15.6H2. IH); 7 15-7 25 (m IH)- 7 34- 
7.76 {m. 6H); 9.04-9.48 (brm. IN); 10.90 (brs. IH). ' 
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IR (KBr): 3700-2000. 2100. 1650. 1612. 
Example 20 



* (2E)-7-[3-(Phen ylsulfonylamino)phenyl]hept-2-en-4.6-diynohydfOxamicaad (1-26) 




(2) 



NHSOzPh (n b -18) 



(3) 



NHSOjPh (n a - 23) 



NHSOzPh (I -26) 



20 



25 



30 



35 



40 



45 



50 



65 



M.p. = 136 - 144'C. 

IRjKBr): 3220, 3060, 2940^ 221 0.J 725, 1718, 1611 , 160_0, J577. . . , . _ „ . 



Elementary analysis (%) for C20H15NO4S.O.IH2O 


Calc: 
Found: 


C,65.42; 
C.65,29: 


H,4.17; 
H.4.19; 


N.3.81 
N.3.92 



M.p. = 189 - 195 -C. 

7T7"8i';r2H,: '"'^ ^ = ^6.0H^. 1H); 7.10-7.32 (m. 4H,; 7.42-7.65 (m. 3H); 

IR (KBr): 3640-2000. 2200. 1681. 1607. 1578. 

(3) Compound (lla-23) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-26) (yield 81 %) example j (3) (a) to obtain 

&& 

M.p. = 167 - 173* C (decomp.) 

IR (KBr): 3670-2000. 3310, 2210. 1635, 1598, 1575, 1535. ' 



Elennen 


tary analysis (%) for C19H14N2O4S.O.65H2O 


Calc: 
Found: 


C,60.36: 
C,60.65: 


H,4.08; 
H,3.97; 


N.7.41: 
N.7-17: 


S.8.48 
S.8.19 
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Example 21 

(2E)-3'[4,5-Dimethoxy'2-(phenylsulfonylamino)phenyl]pfopenohydroxarnic acid (1-27 ) and (2E)-3-[4,5- 
dihydro-2-(phenylsulfonytamino)phenyl]propenohydroxamic acid (1-28) ~~ 

5 

(12-4) > ll I > 

(1) HeO^^v^NHSOjPh (nb-19) (2) 



UOy^'^^^if^ COOH BeOY"''^^Y^ CONHOH 

MeO-k^NHSOjPh (3) ^ MeO^'lj^J^NHSOsPh 
(na-24) (I -27) 

(4) HO-^k^NHSCPh (I -28) 



25 (1) Compound (IIM) is reacted in a manner similar to that set forth in Example 11 (1) to obtain the 
objective compound (llb-19) (yield, 95%). 
M.p. = 188 - 190'C. 

^HNMR (CDCIa) B: 3.76 (s, 3H); 3.84 (s, 3H); 3.88 (s, 3H); 6.05 (d. J = 16.0Hz. IH); 6.84 (s, IH); 6.89 (s 
^ ^1 H): 7.37"(d. J = 16.6H2. TH); 7.35-7.58 "(m, 3H1; 7:63-7:74 (m, 2H).' - - - - 

30 IR (KBr): 3270. 3010, 2950, 2840, 1705. 1630, 1602. 1520. 





Elementary analysis (%).for CigHisNOeS 




Calc.(%): 


C,57.28; 


H,5-07; 


N,3.71; 


S.8.49 


35 


Found(%): 


C,57.34; 


H.5-11; 


N.3.64: 


S,8.50. 



(2) Compound (llb-IO) is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound (lla-24) (yield, 72 %). 
M.p. = 228 - 232 -C. 

^HNMR (DMSO) 5: 3.46 (s, 3H); 3.79 (s. 3H); 6.20 (s.lH); 6.35 (d. J = 15.9H2,1H); 7.25 (s. IH); 7.46-7.73 
(m. 5H); 7.74 (d. J = 15.9H2, IH); 9.64-9.84 (brm. IH); 12.04-12.30 (brm. IH). 
IR (KBr); 3680-2080, 3290, 2960, 1678, 1622, 1601, 1517. 



45 


Elementary analysis (%) for Ct7Hi7N06S 




Calc.(%): 


C.56-19; 


H.4.72; 


N,3-85: 


S.8.82 




Found(%): 


C,55.93: 


H.4.78; 


N.3.81; 


S.8.63 



50 (3) Compound (lla-24) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (t-27) (yield, 22 %). 
M.p. = 183 - 186 -C 

^HNMR (DMSO) 6: 3.44 (s. 3H): 3.77 (s. 3H); 6.18 (s. 1H);6.23 (d. J= 16.0Hz. IH); 7.05 (s IH) 7.45-7.75 
(m. 6H): 8.97 (brs, IH); 9.75 (brs. IH); 10.57 (brs, IH). 
55 IR (KBr); 3700-2000. 3280. 3010. 1650. 1600, 1570, 1518. 
Mass analysts: 

LSIMS m/z = 379 IM + H). 757 [2M + H] 
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70 



HSIMSrfor C:7Hi9N206S 


Calc: 
Found: 


379,0962 
379.0950. 



rzrsi^s, iv^X: f^r inr '^'-'^ 

IR (KBr): 3680-2000. 1652. 1610, 1518. 
Mass analysis: 

LSIMS m/z = 351 [M . H]. 373 fM . Na], 701 f2M . H], 723 [2M 4 Na] 



HSIMS:for C 5H15N2O6S 


Calc: 
Found: 


351.0649 
351.0641 



25 



Exanriple 22 



30 



35 



40 



(111-12) 




NH-Boc (n b -20) 



(2) 





45 



C = c/V^CONHOH 
NH-Boc (I -29) 

NH^.TFA (J ^30) 



50 



55 



obi^re'coTZTi^^^^^^^^^ ^^""^^ ^° 'o^^ - Example 11 (i, to obtain ,he 

M.p. = til - 112-C. 

UNMR (CDCI3) 6: 28.31; 51.89.;80.93 86 25 9A?«5 iiqa^ /o. 
129.64; 138.60; 152.56; 166.40 ' '^^'^Q' ^^2.84; 125.36; 126.56; 129 08 

IR (Nujol): 3355. 2195. 1725. 1702. 1619. 1601. 1538. 
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Elementary analysis (%) for C- 7 Hi 9 NO* 


Calc.(%): 
Found(%): 


C,67.76; 
C,67.67; 


H,6,36; 
H,6.39; 


N,4.65 
N,4,72 



(2) Connpound (llb-20) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-25) (yield, 98 %). 
M.p. = 180 - 181 *C. 

^HNMR (CDCI3) 6; 1.53 (s, 9H); 6.31 (d. J = 15.8Hz. 1H); 6.63 (brs. 1H); 7,06 (d, J = 15.8H2. IH); 7.16 (dt. 
J = 6.8. 1 .6H2, 1 H); 7.21 -7.38 (m, 2H): 7.54-7.63 (brm. 1 H). 
IR (Nujol): 3340, 2200, 1720, 1698. 1618. 1582, 1541. 



Elementary analysis (%) for C16H17NO+ 


Calc.(%): 
Found(%): 


C.66.89; 
C.66.92; 


H,5.96; 
H,6.08; 


NA88 
N.4.87 



(3) Compound (lla-25) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-29) (yield. 78 %). 
M.p. = 157-C (decomp.) 

^HNMR (DMSO) 5: 1.48 (s. IH); 6.34 (d. J = 15.8Hz. 1H): 6.76 (d. J = 15-8H2, IH); 7.05-7.16 (brm. IH); 
7.30 (t, J=7.8H2, 1H); 7,41-7.53 (brm. IH): 7.65 (brs. 1H); 9.21 (brs. 1H); 9.52 (brs. IH); 10.88 (brs. IH). 
IR (Nujol): $3340. 3220. 3060. 2200. 1718. 1698. 1630. 1585. 1542. 



Elementary analysis (%) for Cie Hi s N2O4 


Calc.(%): 
" Fbund(%):' 


C,63.56; 
^ C:63.49: 


H.6,00; 
^^H.e.lS; " ' 


N.9.27 
^N^9.T8 



(4) Compound (1-29) (120 mg, 400 umol) is suspended in 2 ml of methylene chloride in an atmosphere 
of nitrogen and 153 ul (2 mmol) of trifluoroacetic acid is added to the suspension at room temperature. 
After stirring for 2.5 hr at room temperature, the reaction mixture is concentrated under reduced pressure 
to remove completely the solvent and the excess of trifluoroacetic acid. The residue is crystallized from 
ether and the crystalline products are washed with water to give 106 mg (335 uM; yield, 84 %) of the 
objective compound (I 30), 
M.p. = 127-C (decomp.) 

^HNMR (DMSO) 5: 6.31 (d. J = 15.6Hz. IH); 6.74 (d. J = 15.6Hz. IH); 6.80-6.96 (m, 3H); 7.11-7.25 (m. 
IH), 

IR (Nujol): 3395. 2200, 1681, 1647. 1621. 1202. 1129 cm'K 



Elementary analysis (%) for C13H1 1 N5O4F3 


Calc.(%): 
Found(%): 


C.49.38: 
C.49.47: 


H.3.51; 
H,3.97; 


N.8.86 
N.a73 



39 



EP 0 570 594 Al 

Example 23 

(2E)-5-[3-(4.Nitrophenylsulfonylamino)p henyl]pen^^^^^^ 3cid (1-31) 



15 



NHi-TFA (n b -21) 

NHSOf^NO, NHSOf^^NO, 

(°t'-22) (nb-26) 



NHSO: 

^ (1-31) 



30 



35 



M.p. = l14-C{decomp.) 

IR (Nujol): 2620. 2195. 1721. 1670. 1617. 1596. 1518 cm-. 



45 



50 



55 





Elementary analysis (%) for CmH 


2NO4F3-0.1H2O 


40 


Calc.(%): 1 C.53.04: 1 H.3,88; 1 
Found(%): [ C.53.01; H.V92; 


N.4,42; 
N.4.48; 


F.17.98 
F.17.98 



stirring for 60 mir, at room temS Ire the • ^ ^ Z * °' f>n'trobeozenesulfonyr chloride. After 

HC. The organic layer TwasZ S vvlr TnH T " ^'^''"""^ 2N 

crude product, when pur firby chrmaToorr^ on J .'"?' ^"^ concentrated. The 

0J69 g (0.437 ..o.^e.d. e^Zu^ZSL'^J^'^^ ^^^^^^ ''"^ ^'^^^ 

Ivl.p. = 155 - 156* C ' 

m ,Ke„: 3660-2000. 3270. 3„0. 2930. 2200 - 700. .So iM"'' ,578. ,532. 



Elementary £ 


malysis (%) for CisHmN^OgS 


Calc.(%): 
Found(%|: 


C.55.95; 1 H.3.65; 
C.55.98; j H.3.67; 


N.7.25; j S.8.30 
N.7.18; 1 S.8.22 
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(3) Compound (llb-22) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-26) (yield, 96 %). 
M.p. = 208 - 209 • C. 

'HNMR (DMSO) 6: 6.34 (d. J = 15.8H2. 1H); 6.89 (d. J = 15.8Hz, IH); 7.12-7.40 (m. 4H) 7 95-8 05 (m 
2H); 8.34-8.45 (m, 2H). 

IR (KBr); 3680-2000, 3280. 3090. 2195, 1692, 1615, 1578. 1539. 





Elementary analysis (%) for C17H12N2O6S 


to 


Calc-(%): 


C,54.84: 


H,3.25: 


N,7,52; 


S,8.61 




Found(%): 


C,54.82; 


H,3,30; 


N.7,33; 


S.8.43 



(4) Compound (lla-26) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-31) (yield. 63 %). 

'HNMR (DMSO) 5: 6.33 (d. J = 15-8Hz. IH); 6.73 (d. J = 15.8Hz. IH); 7.05-7.40 (m. 4H): 7.95-8 05 (m 
2H); 8.33-8.43 (m, 2H); 9.24 (brs, IH); 10.60-11.05 (brm. 2H). 
IR (KBr): 3680-2000, 2195, 1645, 1610, 1575. 1528 



20 


Elementary analysis (%) for CigHisNsOeS 




Calc.(%): 


C,53.86; 


H,3.77; 


N, 10.47; 


S,7.99 




Found{%); 


C.53.85; 


H,3.98; 


N,10.34; 


S,7.73, 



25 



30 



35 



40 



45 



Example 24 

(2E)-5-[3-(p-Tolylsulfonylamino)phenyl]pent-2-en-4-ynohyclroxamic a cid (1-32) 



(n b -21) 




NHSOj-<^^>-CH, 

(n b -23) 



(2) 



KHSOj-<^^^CH, 

(n a - 27) 



^ V 

(I -32) 



50 

(1) Compound (llb-21) is reacted in a manner similar to that set forth in Example 23 (2) using p- 
toluenesulfonyl chloride to obtain the objective compound (llb-23) (yield 75 %) 
M,p. = 144 - 145-C. 

^HNMR (CDCb) 6: 2.39 (s. 3H); 3.79 (s. 3H): 6.31 (d. J= 15.8Hz. IH); 6.74 (brs. IH); 6.95 (d J = 158H2 
55 IH); 7.03-7.33 (m,6H); 7.62-7.72 (m.2H). 

IR (KBr): 3630-2000. 3250. 2950, 2200. 1698. 1620. 1598, 1578. 
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75 



20 



25 



Elementary analysis (%) for Ci 9 Hi 7 NO4 S ' 


Calc.(%): C,64.2t: 1 H.4,82; 
Found(%); C.64.17. H.4.90,' 


N,3.94; 
N.4.06; 


S.9.02 
S,8.97. 



M.p. = 219 - 220 -C. 

IR (KBr): 3660-2000, 3235. 2190, 1688. 1615. 1578. 



Elementary i 


analysis (%) for CisH^sNO^S 


Calc.(%): 
Found(%): 


C,63.33; 
C.63.08; 


H,4.43; 1 N.4.10; 
H.4.65: N.4.04: 


S,9.39 
S.9.17. 



'HNMR (DMSO) S. 2.34 (s. 3H): 6.33 (d J = 15 7Hz IHi- fi 7-* /h . ,c 

7.70 (m, 2H): 9.23 (brs. IH); 10.10-1 1 20 (brm ^H).' ^' = ^")^ ^^0-^-^3 (m. 6H): 7.58- 

Example 25 

^^^^^^^5^^!^^!?^^^ (,-33) 



30 



35 



40 



(nb-21) 




(n a -28) 



45 



(I -33) 



50 



55 



IR (KBr): 3270. 3035. 2199. 1702. 1617. 1578. 
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Elementary analysis (%) for C13H1 3NO4S 


Calc.(%): 
Found(%): 


C.55.90; 
C,56.14; 


H.4.69; 
H.4-82; 


N,5,01 
N,4.84 



(2) Compound (llb-24) is hydrolyzed in a manner analogous to that set forth in Example 1 (2) to obtain 
the objective compound (na-28) (yield. 88 %). 
M.p. = 236 - 238 'C. 

^HNMR (DMSO) 5: 3.03 (s. 3H); 6.36 (d. J = 15.8Hz, 1H); 6.92 (d. J= 15.8H2, 1H); 7.22-7.47 (m 4H)- 9 96 
(brs, 1H). . /. • 

IR (KBr): 3700-2100, 3235, 3010, 2930. 2195. 1708, 1685, 1618. 1575. 



20 



Elementary analysis (%) for CizHi - NO4S-0.2H2O 


Calc.(%): 
Found(%): 


C.53.60; 
C.53.80: 


H.4.27: 
H.4.28: 


N,5.21 
N.5.11 



(3) Compound (lla-28) is treated in a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-33) (yield. 75 %). 
M.p. = 147- 153*0 (decomp.) 

^HNMR (DMSO) 6: 3.03 (s. 3H); 6.35 (d. J = 15.8Hz. 1H); 6.76 (d. J = 15.8Hz. IH); 7.20-7 46 (m 4H)- 9 04- 
9.46 (brm. 1 H); 9.68-1 1 .20 (brm. 1 H). ' 



25 



30 



35 



Elementary analysis (%)for C12H12N2O4S 


Cafc.(%): 
Found(%): 


C,51.42; 
C.51-21; 


H.4.31; 
H.4.41: 


N,9.99; 
N,9.76; 


S,11.44 
S,11.14 



Example 26 



(2E)-5-[3-(Hexylsulfonylannino)phenyl]pent-2-en-4-ynohydroxamic acid (1-34) 



40 



(n b - 21) 



(1) 




COOUe 



(2) 



NHSO, ^^^^ 



( n b - 25) 



45 



SO 




COOH 



NHSO: 




(n a - 29) 



CONHOH 



(I -34) 



55 

(1) Compound (llb.21) is reacted in a manner similar to that set forth in Example 23 (2) using 1- 
hexanesulfonyl chloride to obtain the objective compound (llb-25) (yield 37 %) 
M.p. = 91 -92-C. ^/ . /• 

'HNMR (CDCb) i: 0.86 (t. J = 6.4H2. 3H); 1.14-1.48 (m. 6H); 1.70-1.93 (m. 2H): 3.04-3.16 (m. 2H); 3.80 (s. 
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3H); 6.33 (d. J = 15.9Hz, 1H); 6.67 brs.lH); 6.97 (d. J= 15.9Hz. 1H)- 7 17-7 42 (m 4H» 
IR (KBr): 3230. 2955. 2925. 2860. 2200. 1721. 1714. 1621. 1578 



70 



25 



30 



35 



Elementary analysis (%) for Ci8H23N04S 


Calc,(%): C.61.87; 
Found(%); J C,61.65; 


H,6.63: 
H,6.55; 


N.4.01; 
N,4.05; 


S.9.17 
S,9.05. 



(2) Compound (Ilb-25) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (Ha-29) (yield. 99 %). example / (Z) to obtain 

M.p. = 195 - 198*C. 

IR (KB,,: 3700.2000. 3240. 2935. 2920, 2a4o, 2,90. UO^. Zs ZT,'^"' 



Elementary < 


analysis (%) for Ci 7H21 NO4S 


Ca(c.(%): 
Found(%): 


C.60.88; 
0,60.90; 


H.6.31; 
H,6.25; 


N.4.18; 
N.4.26; 


S,9.56 
S.9.37 



(3) Compound (lla-29) is treated in a manner analogous to that set forth in Examni« /-^v /,» . ^. u 
objective compound (1-34) (yield. 88 %). Example 3 (3) (a) to obtain the 

M.p. = 146 - 147-C(decomp.) 

IR (KBr): 3680-2200. 3300, 3235, 2920, 2850, 2190. 1649. 1612. 1577. 



Elementary < 


malysis (%) for C17H22N2O4S 


Calc.(%): 
Found(%): 


C.58.27; 
C.58.14; 


H,6.33; 
H,6.43; 


N,7.99; 
N,7.97; 


8,9,15 
S.9-00 



40 



45 



50 
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Example 27 

(2E)-5-[3-(p-BfOfTiophenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (1-35) 



10 



15 



(n b - 21) 



(1) 




COOMe 



NHS02-(^^~^Br 

(n b -26) 



(2) 




COOH 




(3) 




CONHOH 



NHS02-<v />-Br 



NHSO2 /V Br 



(n a -30) 



(I -35) 



(1) To a 4 ml solution of 200 mg (634 umol) of compound (IIb-21) in methylene chloride are added 352 
(634 umol x 4.0) of triethylamine and 162 mg (634 umol) of p-bronnobenzenesulfonyl chloride at O'C 
in an atmosphere of nitrogen and the mixture is stirred overnight at room temperature. The reaction 
mixture is partitioned between ethyl acetate and 2N HCI. The organic layer is washed with^water. dried, 
filtered and concentrated to obtain a crude product Purification by Lobar column chromatography and 
recrystallization from ether/hexane gives 68 mg (162 umol; yield, 25 %) of the objective compound (ilb- 
26). 

M.p. = 146- 147-C- 

^HNMR (CDCb) 5: 3.79 (s, 3H); 6.32 (d. J = 15.8H2, 1H); 6.78 (s, 1H); 6.95 (d, J = 15.8H2 1H)- 703-715 

(m, 1H); 7.19-7.30 (m, 3H): 7.55-7,69 (m. 4H). 

IR (Nujol): 3250. 2200, 1697.1623. 1208. 1160. 953. 601, 551cm-^ 





Elementary analysis (%) for CisHuNOaSBr 




Calc.(%): 


C.51.44: 


H.3.36; 


N,3.33 


40 


Found{%): 


C.51.16: 


H.3.54: 


N.3.33. 



(2) Compound (llb-26) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (Ha-30) (yield. 88 %). 

M.p. = 214 - 216 -C. 

'HNMR (CD3OD) 5: 6.29 (d. J= I5.8H2. 1H); 6.94 (d. J = 15.8Hz.1 H); 7.09-7.32 (m, 4H) 7.66 (brs 4H) 
IR (Nujol): 3250. 2190. 1709. 1681. 1614. 1575 cm'^ 

(3) Compound (lla-30) is treated in a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-35) (yield. 91 %). 

M.p. = 86 - 89-C. 

^HNMR (CD.OD) 6: 6.30 (d. J= I5.6H2. 1H): 6.85 (d, J = 15.6H2. 1H); 7.07-7.30 (m. 4H): 7 66 (brs 4H) 
IR (Nujol): 3240. 2200, 1645, 1614, 1574. 1155 cm'V 



55 
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Example 28 

(2E)-5-[3-(4-Methoxyphenylsulfonylafnino)phenyl]pent-2-en-4-ynohydroxamic acid (1-36) 



(n b -21) 



(1) ' _ (2) 



NHSO^-^^OUe 

(n b -27) 



NHSO:-<^^J)-Olle NHSO,-d VoHe 

(Ha -31) (1-36) 



25 



30 



(1) Compound (llb-21| is treated in a manner similar to that set forth in Example 23 (2) using p- 
methoxybenzenesulfonyl chloride to obtain the objective compound {llb-27) (yield 78 %) 
M.p. = 122 - 124*C. ' 

UHNMR (CD3OD, 5: 3^9(s.3H); 3.83 (s. 3H); 6.31 (d, J= 16.0Hz..1H); .6,78.(3. IH); 6.88-7.00.(m. 3H); 
7.06-7.15 (m. 1H); 7.18-7.28 (m. 3H); 7.68-7.77 (m. 2H). v . o 

IR (Nujol): 3260, 2200. 1697, 1622, 1597, 1579. 1497. 1265. 1155 cm-\ 



35 



40 



Elementary analysis (%) for Ci9Hi7N<35S 



Calc.(%): . 
Found(%): 



C,61.44; 


H.4.61; 


N,3-77; 


S.8.63 


C,61.47; 


H,4.69; 


N.3.71; 


S.8.60 



(2) Compound (llb-27) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-31) (yield. 92 %). 
M.p. = 208 - 210 *C, 

JHNMR (CD3OD) S: 3.82 (s. 3H); 6.28 (d. J= 15.8Hz. 1H); 6.90-7.04 (m. 3H); 7.09-7.30 (m, 4H): 7.65-7.74 
IR (Nujol): 3240. 2190. 1690. 1613, 1596. 1580. 1155 cm-^ 



50 



55 



45 


Elementary analysis (%) for CisHisNiDsS 




Calc.(%): 


C.60.50; 


H,4.23; 


N.3.92: 


S.8.97 




Found(%): 


C.60.34: 


H.4 41: 


N.3.95: 


S.8-98 



(3) Compound (lla-31) is reacted m a manner analogous to that set forth m Example 3 (3) (a) to obtain 
the objective compound (1-36) (yield. 81 %). 
M.p. = 151 -C (decomp.) 

'HNMR (DMSO)«: 3.80 (S. 3H); 6.33 (d. J= 15.8H2, IH); 6.73 (d. J= 15.8H2 1H) 702-736 (m 6H) 766 
7.75 (m, 2H); 9.22 (brs. 1 H); 10.40 (brs. 1 H): 10.82 (brs 1 H) ^ ' 

IR (Nujol); 3330. 3280. 3170. 2200; 1650. 1617. 1597. 1581. 1499. 1145. 1127 cm"'. 
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Elementary analysis (%) for Ci8Hi6N2O5S»0.2H2O 



Calc,(%): 
Found(%): 



C,57.50; 


H.4.40; 


N,7,45; 


C,57.50; 


H.4.62; 


N.7.37; 



S,8.53 
S.8.33 



10 



Example 29 

(2E)-5-[3-(2-Naphthylsulfonylamtno)phenyi]pent-2'en'4-ynohydroxamic acid (1-37) 



75 



20 



25 



30 



(n b -21) 



COOMe 




(2) 



^COOH 



(n b -28) 




35 



40 



45 



50 



(1) Compound (llb-21) is reacted in a manner similar to that set forth in Example 23 (2) using 2- 
naphthylsulfonyl chloride to obtain the objective compound (llb-28) (yield, 58 %), 
M.p. = 156 - 158*C. 

iHNMR (CDCb) 5: 3.78 (s, 3H); 6.28 (d. J= 15.8Hz. 1H); 6.92 (d, J=15.8Hz. 1H); 6.98 (s. IH); 7.09-7.18 
(m, 4H); 7.54-7.95 (m, 6H); 8.39 (d. J = I.8H2, IH). 
IR (Nujol): 3240. 2200. 1695. 1617, 1157 cm"^: 



Elementary analysis (%) for C22H17NO4S 



Calc.(%): 
Found(%): 



C.67.50; 


H.4.38; 


N,3.58: 


C,67.27; 


H,4.57; 


N,3.53; 



S,8.19 
S.8-14 



(2) Compound (llb-28) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-32) (yield, 89 %). 
M.p. = 204 - 207 •C. 

'HNMR (CD3OD) 6: 6.25 (d, J = 15.8H2. IH); 6.91 (d. J = 15.8H2. IH); 7.10-7.28 (m. 4H); 7.53-7.79 (m, 

3H); 7.88-8.02 (m. 3H); 8.35 (d, J = 1 .6H2, IH). 

IR (Nujol): 3250, 2200, 1688. 1617, 1583. 1157 crr\-\ 



55 



Elementary analysis (%) for C2iHisNO4S*0.2H2O 



Calc.(%): 
Found(%): 



0,66.20; 


H,4.07; 


N,3.68; 


S.8.41 


0,66.51; 


H,4.40; 


N.3.58; 


S,8.49 
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M.p. = 91 - 93'C 

IR (Nujol): 3240. 2200, 1648, 1614, 1578. 1155. 1131 cm"'. ' 



Elementary analysis (%) for C21 HuN2O4S*0.5H2O 


Calc.(%): C,62.83: H,4.27; 
Found(%): C.63.03; H.4.6li 


N.6.98; J S7.99 
N.6.58; S.7.68 



75 



Example 30 



(2E)-5-[3-(4-Fluorophenylsulfonylamiao)phenyl]pent-2-en-4-vnoh^/d, 



roxamic acid (1-38) 



20 



25 



35 



(n b -21) 



(1) 



^ /=\ ^ 



(Ha -33) 



(n b -29) 

{^^'^ C = C^ CONHOH 



(3) 



(I -38) 



40 



45 



50 



65 



« (Nuiol): 33,0. 3220, 2,M. ,7,7. ,7,0. ,694. ,0,7. ,588. „74. 1,67. „55 cm-. 



Elementary analysis (%) for C18HMNO4SF 


Calc.(%): C.60.16; 
Found(%): | C.60.17: 


H.3.93; 
H,4.01; 


N.3.90; j S.8.92; 
N.3.85; 1 S.9.21; 


F,5,29 
F.5.31 



■'2 Srclt^ii^ ,~;"87 .7" •» - '"«• ^ ' «l » 

M p- = 185 - 186*C. 

;HNMR <CD300, a: e.8 . = 15.8H. ,H, 6.93 . = 15.8H. IH); 7.10-7.32 6H); 7.7S-7.88 
IR (Nujol): 3250. 2190. 1708. 1680, 1614. 1599. 1165, 1148 cm-. 
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Elementary analysis (%) for Ci7Hi2N04SF 



Calc.(%): 


C,59.13; 


H.3.50; 


N,4.06; 


S.9^8; 


Found(%); 


C,59.11; 


H.3.63; 


N.3.97; 


S.9.39; 



(3) Connpound (lla-33) is reacted in a nnanner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-38) (yield. 96 %). 
f^.p. = 74 * C (decomp.) 

'HNMR (DMSO) &: 6.33 (d, J = 15.6Hz. IH); 6.74 (d, J = 15.6Hz, 1H); 7.09-7.52 (m. 6H): 7.76-7.92 (m. 

2H); 9.24 (brs, IH); 10.60 (brs, IH); 10.84 (brs. IH). 

IR (Nujot): 3240, 2200. 1647. 1614. 1592, 1163, 1152. 1090 cm'^ 

Example 31 

(2E)-5-(3-Benzoylaminophenyl)pent-2^n-4-ynohydroxamic acid (1-39) 



(nb-21) > II ;i ^ 



(1) 




(2) 



NHCOPh 



25 



(n b-30) 



30 



35 



(n a -34) 




(3) 



NHCOPh 




GQNHOH 



NHCOPh 



(I -39) 



40 



45 



(1) Compound (Hb-21) is reacted in a manner similar to that set forth in Example 23 (2) using 
benzoylchloride to obtain the objective compound (IIb-30) (yield, 95 %). 
M.p. = 144- 146-a 

^HNMR (CDCb) a: 3.79 (s, 3H); 6.31 (d, J = 15.8H2, IH); 6.98 (d, J = 15.8H2. IH); 7.23-7.71 (m. 6H); 7.80- 
7.93 (m. 4H). 

IR (Nujol): 3240. 2200. 1711. 1653, 1619. 1580. 1537. 1175 cm''. 





Elementary analysis (%) for C-9H1S 


NO3 


50 


Ca!c.(%): 


C.74.74: 


H.4.95; 


N.4.59 


. Found(%): 


0,74.62; 


H.4.98: 


N,4.55 



(2) Compound (IIb-30) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-34) (yield, 96 %). 
65 M.p. = 232 - 234 ?C. 

^HNMR (DMSO) 6; 6.36 (d, J = 15.8Hz. IH); 6.94 (J = 15.8Hz. IH); 7.24-7.68 (m, 5H); 7.78-8.07 (m 4H); 
10.39 (s.lH). 

IR (Nujol); 3305. 2190. 1680, 1652, 1612. 1600, 1578, 1530. 1205 cm-^ 
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Elementary analysis (%) for Ct8H,3NO3.O.2H2 0 


Calc.(%): 
Founcl{%); 


C.73.31; 
C,73.49. 


H.4,58; j N,4.75 
H,4.60; N.4.79. 



20 



25 



30 



M.p. = 142-C (decomp.) 

;h«„ ,C0.0D, e.33 . = e.89 ,d. J.,5.4Hz. ,H,. CH,: 7.88-7.8 

IR (Nujol): 3275. 2195. 1648, 1618, 1580, 1538 cm-'. 
Example 32 

(2E)-5.(3.BenzyloxycarbonylaminoDhenvnnent-2-en.4.ynohvdroxamir.H^.u^. 



(n b -21) 



(1) 




(2) 



NHCOOCHiPh 




C=C^ 



COOH 



NHCOOCHjPh 




(n a - 35) 



NHCOOCHzPh 



(I -40) 



35 



40 



45 



50 



55 



(1) A mixture of 51 mg (250 umol) of the compound «lb-2l» ftn /i „ , 

and , ml (7.5 mmol) of benzyloxycarbony. cZdels S 'ei' Z Sfm ''''^^^^'-"'--^y-^-- 
mixture is partitioned between ethvl aJtat« IZ . " """^ <ce-cooling. The reaction 

concentrated. The residue Zn puLd bv chr^!, T'' J"" "^^^^ ^-^^^'^ -"h water and 

84 o/.) of the objective compoundSS' ' '*'"^^''^'^y °" «'«ca gel, gives 71 mg (212 umol; yield. 

-NMR (C0C.3, . 3.78 (s. 3H, 5.21 (s. 2H,; 6.31 (d. . = ,6H.. ,H,; 6.96 (d. 16H.. IH): 7.18-7.57 

SScrrp:r(:a1^^^^^^ - - ^-h . Exar.p,e 7 (2, to Obtain 

M.p. = 190.0- 190.5 -C 

,CDC,„ >: 5 ..a ,s. .„,: 8.3. «. . = ,eH. 7.0S „. ,eH.. ,H* 7.».7.S8 



Elementary analysis (%) for CsH^sNO* -O.IH^O 


Calc.(%): C.71.02; 
Found(%): C.70.60; 


H.4.71; j N.4.36 
H.4.82; 1 N.4.61 



M.p. = 139- 144 -C, 



'HNMR (DMSO) S: 5.16 (s. 2H); 6.34 (d. J = l6Hz. 1 H); 6.74 (d. J = l6He, 1 

50 



H); 7.14-7.64 (m. 9H). 
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Example 33 



(2E)-5-[3'-[3"-{3"\ 4'*"-Dimethoxyphenyl)propenoylarTiino]phenyl]pent-2-en-4-ynohydroxamicacicI (1-4 1 ) 

5 




To a 25 ml solution of 1.286 g (6.17 mmol) of compound 37 in methylene chloride is added 1,89 ml 
(21.6 mmol) of oxalyl chloride. The mixture is stirred for 30 min at room temperature and concentrated 

35 under reduced pressure to obtain the acid chloride. In an another vessel, 30 ml of a solution of 0.400 g 
(1 27 mmol) of compound {i!b-21 ) in dioxane is prepared. To the solution are added 200 ml of 0.627 mmol/I 
NaHCOa solution and 18 ml of the previously prepared solution of the acid chloride in dioxane and the 
mixture is stirred overnight at room temperature. The reaction mixture is partitioned between ethyl acetate 
and 2N HCI. The organic layer Is washed with water, a 5 % NaHCOs solution, water, and a saline 

40 successively, dried and concentrated. The crude product, when purified by chromatography on silica gel 
and recrystallized from ethyl acetate/ether/hexane, gives 0.3585 g (0.916 mmol; yield. 72 %) of the 
objective compound (llb-32). 
M.p. = 127- 129 -C. 

'HNMR (CDCb) 5: 3,79 (s. 3H); 3.92 (s. 6H); 6.31 (d. J = 15.5H2. 1H); 6.42 (d, J = 15.5H2, 1H); 6.82-7.47 (m, 
45 7H); 7.60-7.87 (m, 3H). 

IR (KBr): 3660-3100. 3370, 3000. 2945. 2840. 2195. 1725. 1672. 1652. 1618. 1595. 1580. 1538. 1512. 





Elementary analysis (%) for C23H21 NCK 


50 


Calc.(%): 


C.70,58; 


H.5.41; 


N,3.58 




Found(%): 


C,70.36; 


H,5.59; 


N.3.72. 



(2) Compound (llb-32) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lta-36) (yield, 96 %). 
M.p. = 121 - 122 -C. 

'HNMR (DMSO) 5: 3.81 (s, 3H); 3.83 (s, 3H); 6.36 (d, J = 15-8H2, 1H): 6.68 (d, J=15.6Hz. 1H); 6,94 (d. 
J = 15,8H2. 1H); 7.02 (d, J = 8.4H2. 1H); 7.15-7,29 (m. 3H); 7.40 (t, J = 8-0Hz, 1H); 7.55 (d. J= 15.6H2. 1H); 
7.62-7.72 (m. 1H); 7,94 (brs. 1H); 10,28 (brs. IH). 
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IR (KBr): 3640-2000. 3360, 2960, 2200, 1690. 1660. 1618, 1548. 1512. 



Elementary analysis (%) for C22H,9N05 •O.2H2O 


Calc.(%): 
Found(%): 


C.69.36; 
C.69.24; 


H,5.13; 
H.5.17; 


N,3.68 
N,3.67 



3) To a solution of 90 mg (0.229 mmol) of compound (lla-36) in 20 ml of DMF solution are added 35 ul 
(0.252 mmol) of tnethylamine. 48 mg (0.252 mmol) of WSCD-HCI (1-ethyl-3-(3-dimethylaminopropyl)- 
carbodnmide hydrochloride) and 26.4 mg (0.229 mmol) of HO-Su (N-hydroxysuccinimide) and the 
mixture .s sfrred for 1 hr at room temperature. To the reaction mixture are added 224 ui (1.61 mmol) of 

nemy amme and 80.5 mg (1.16 mmol) of hydroxylamine hydrochloride. After stirring for overnight a 
room temperature, the reaction mixture is partitioned between ethyl acetate and 2N HCI. The omanfc 

emiint T^f H Tl '"^ " ^'"^"'"^ ^"<^ concentrated. Because there TtiS 

rZZ^l! ^ °' ""^"'"^ ""^'^""'^ "">^"^«- ^ ^-^e procedures Tl 

repeated. Thus to a solution of the reaction mixture in DMF are added 35 ul (oLi mmoh 3 

s 1^ Til '°^''r°' °' "9 thTml^ 

s stir ed for 1 hr at room temperature. To the reaction mixture are added 224 ul (1.61 mmol) of 

tnethylamme and 80.5 mg (1.17 mmol) of hydroxylamine hydrochloride. After stirring overnight atraom 

temperature, the reaction mixture is partitioned between ethyl acetate and 2N HCI. The organic layer is 

washed w,th water and a saturated saline, dried, filtered and concentrated. The residue is washed with 

comZdt4;r • °' 

'HNMR (DMSO) 6: 3.81 (s, 3H); 3.83 (s. 3H); 6.36 (d. J=15.8H2. IH); 6.60-6.87 (m 2H)- 702 (d 

^ol(r1^i: i;xi:^Hr ' "^"^ ^">= 

Mass analysis: 

LSIMS nn/2 = 393iM+H], _ . . 



Reference Example 1 



aCOOEt ^ ^-^COOEt 
1 (1) ' ^i^NHSO.Ph "72? 



2 

■CHO 



k;:^NHSO,Ph (3) ' ^^^NHSO,Ph 

^ (m-i) 



ml JfVorSm ' °* "'"^"^ ^ ^ °' •^'"x-'^e are added 800 

^ 48 7 m. (03S^;S Tb.'n ' ''"^ ^'^orously. An 80 ml solution 

!nH .h » ^ benzenesulfonyl chlonde in dioxane is added gradually at room temperature 

act^and 2N Ha'ThJoL^'r ' " partitioned betw^n Sh" 

S concemraL ?o nK.!^ ^ " ""'^^ ^'"'^^ ^ ^^ied over MgSO. 

— exane gives 29^24 g 

M.p- = 90- 92'C. 

IR (KBr): 2980, 1678. 1601, 1588. 
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Elementary analysis (%) for C15H15NO4S 



Calc: 


C.59.00; 


H,4.95; 


NA59; 


Found: 


C.58.88; 


H,5.00: 


N,4.58; 



(2) To a 300 ml solution of 28.85 g (0.0945 mol) of compound 2 in THF is carefully added 5.32 g (0.140 
mmol) of lithium aluminum hydride and the nnixture is stirred for about 1 hr at room temperature. To the 
reaction mixture was added ethyl acetate and water under ice-cooling to decompose the excess of 
reducing agents. It was then partitioned between ethyl acetate and 2N HCL The organic layer is washed 
with water and a saline, dried over MgS04, filtered and concentrated under reduced pressure to obtain a 
crude product. Recrystallization from methylene chloride/ether gives 22.34 g (0.0848 mol; yield, 90 %) of 
the compound 3 . 
M.p. = 127 - 128-C. 

^HNMR (CDCI3) S: 2.05-2.21 (brm, 1H); 4.37 (d, J = 5.0Hz. 2H); 7.03-7.15 (m, 2H); 7.17-7.33(m. 1H); 7.33- 
7.59 (nn. 4H); 7.70-7.81 (m, 2H); 7.94 (brs. 1H). 
IR (KBr): 3440, 3070. 2805. 1583. 



Elementary analysis (%) for Ci 3H13NO3S 


Calc: C.59.30; 
Found: C,59.06; 


H.4.98: 
H,4.94; 


N,5.32; 
N,5.52; 


S,12.18 
S,11.89- 



(3) To a 1500 ml solution of 22.06 g (83.8 mmol) of compound 3 in methylene chloride are added 44 g 
of molecular sieve 4A (powder) and 32.5 g (151 mmol) of pyridinium chlorochromate and the mixture is 
stirred for 70 min at room temperature. The reaction mixture is purified by column chromatography on 
silica, gel eluting with methylene chloride to yield 20.46 g (78.3 mmol; yield. 94 %) of the compound (111- 
1). 

^ M.p. = 120 - 122-C. ^ ^ - . - - ^ . ■ ^ - . - ^ ^ = . = 

^HNMR (CDCI3) 6: 7.10-7,24 (m. TH); 7.40-7.65 (m, 5H); 7.71 (d. J = 8.4H2. 1H); 7.84-7.98 (m, 2H); 9.83 
(s, 1H); 10.83 (brs. 1H). 
IR (KBr): 3130. 2840. 2755. 1678. 1603. 1581. 



Elementary analysis (%) for Ci 3H12NO3S 


Calc: 
Found: 


C.59.76; 
C.59.59; 


H.4.24; 
H,4.30; 


N.5.36; 
N.5-34; 


8,12.27 
S.1 1.99 



Reference Example 2 




NHSO^Ph 6 NHSOaPh (Iff -2) 



(1) Compound 4 was reacted in a manner analogous to that set forth in Reference Example 1 (1) to give 
the connpound 5 (yield. 90 %). 
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JS 



20 



25 



M p. = 75 - 78* C. 

'HNMR(CDCl3)«: 1.36 (t.J = 7.1H2.3H); 4.36 (d.J = 7.1Hz 2 H) 7 12 ^brs 1HV7 57 7«o/ . 

7.74 (m, 1H); 7.74-7.88 (m, 3H). * ^' ^ ^ ^^'^Sa (m. 5H): 7.66- 

>R (KBr): 3230. 2980. 1692. 1610. 1590. 1472. 1345. 1295. 1180. 1163. 1092. 759. 718. 685. 582. 553. 



Elementa 


ry analysis (%) for Ci 5 Hi 5 NO* S 


Calc: 
Found: 


C,59.00; 
C,58.74; 


H,4.95; 
H,4.99; 


N.4.59; 
N,4.54; 


S,10.50 
S.10.45. 



(2) Connpound 5 was reacted in a manner analogous to that set forth in Reference Examole 1 (2) to oiv^ 

inHS'ritiHr*' * '"'^ '-^"^ 

M.p. = 104 - 105'C. 

.'HNMR (CDCb) S: 7.17 (brs, IH); 726-770 (m. 7H); 7.76-788(m 2H)- 9 92 <s IHi 

-R (KBr,: 3,80. 2910, 1678. 1610. 1590, 1448. 1428. 1392. 13^,^168, ms'ij"!: 728. 685. 588, 552. 



Elementa 


ry analysis (%) for Ci 3H1 , NO3S 


Calc: 
Found: 


C,59.76; 
C,59.53; 


H,4,24; 
H.4,16; 


N,5.36; 
N,5.23: 


S.I 2.27 
S,12.28. 



Reference -Example 3 " 



30 



35 



OCOOEt 



(1) PhSOzNH-'xj?^' 



(2) 



40 



PhSO, 




N>^CH20H 
9 



(3) PhSOjNH 




<VCHO 
(m- 3) 



45 



50 



M.p. = 182 - 183- C 

'^TZS";'<^:^S. '.vr^- 

« (KB,,: 3235, 2990. ,892. ,6,0. ,5,3. ,4„. ,3«. ,3,8, ,292, „58, ,092. 923, ,65, 720, 538, 582, 



Elennenta 


ry analysis (%) for Ci5H,5N04S 


Calc: 
Found: 


C.59.00; 
C.59.19; 


H.4.95; j N,4.59; 
H.5.06; j N,4.58; 


S.I 0.50 
S.I 0.22. 
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(2) To a 100 ml suspension of 3.93 g (0.104 mol) of lithium alminium hydride in THF is added dropwise 
and gradually a 140 ml solution of 15.44 g (0.0506 mol) of compound 8 in THF, After stirring for 40 min 
at room temperature, the reaction mixture is treated in a manner similar to that set forth in Reference 
Example 1 (2). Recrystallizalion from ether/hexane/ethyl acetate gives 13.31 g (0.0506 mol; yield, 100 %) 
of the compound 9. 
M.p. = 69.5 -71.5* C- 

^HNMR (CDCb) 6: 1-78 (brs, 1H); 4.62 (s. 2H); 6.92 (brs, 1H); 7,00-7.12 (m.2H); 7.18-7,30 (m. 2H); 7.35- 
7,60 (m, 3H); 7.73-7.84 (m. 2H). 

IR (KBr): 3420, 3150, 2940. 2870, 1613. 1515, 1340, 1312. 1155. 1092, 688. 582. 



Elementary analysis {%) for C13H13NO3S 


Calc: 
Found: 


C.59,30; 
C.59.41; 


H,4.98; 
H,5-05: 


N,5.32; 
N,5.48; 


S,12.18 
S.I 2.07, 



(3) Compound 9 is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (III-3) (yield, 66 %). 
M.p. = 135.5- 137-C. 

^HNMR (CDCIs) 6: 7.20-7,29 (m, 2H); 7.43-7,64 (m, 4H); 7,72-7.83 (m. 2H): 7.85-7.94 (m. 2H); 9.88 (s, 
1H). 

IR (KBr): 3235. 2845. 1688, 1599. 1582, 1342, 1311, 1290, 1219. 1155. 1088, 910,829, 721. 682, 628, 
582, 563. 



Elementary analysis (%) for C13H1 1NO3S 


Calc: 
Found: 


0,59.76; 
0,60.00; 


H,4,24; 
H.4.39; 


N.5,36; 
N,5-35; 


S,12.27 
S, 12.05 



Reference Example 4 



MeO y^^"^ COOH HeO Y"'''^ ^^^^ 

He0-X^NH2 (1) Me0-^\^NHS02Ph (2) 

10 n 

MeO CH 2 OH MeO y^^^ CHO 

MeO NHSO 2 Ph (3) «eO NHSOiPh 

12 (1II-4) 



(1) To 19.7 g (0.30 mol) of compound 10 is added a solution of 25.2 g (0,30 mol) of sodium hydrogen 
carbonate in 300 ml of water and the mixture is stirred for 30 min at room temperature. To the mixture is 
added 50 ml of dioxane to obtain a complete solution, which was added with a 50 ml solution of 15.3 nnl 
(0.12 mol) of benzenesulfonyl chloride in dioxane. After stirring for 1 hr at room temperature, the mixture 
is partitioned between ethyl acetate and cone, HCl. The organic layer is washed with water and a 
saturated saline, dried, filtered and concentrated to obtain 33.6 g (0.099 mol; yield, 100 %) of the crude 
compound n . which is used in the next reducing reaction without further purification. 

(2) To a 300 ml solution of 31.3 g (92.8 mmol) of compound U in THF is added 3.53 g (93.0 mmol) of 
lithium aluminium hydride over a period of more than 1 hr. After stirring for 30 min at room temperature, 
to the mixture is added 1.77 g (46.6 mmol) of lithium aluminium hydride again. Temperature of reaction 
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mixture .s elevated gradually and the reaction is carried out for 30 min at 40 • C. for 30 min at 45 • C ann 
for 4 hr at 55-C. After cooling down ,o O'C. ethyl acetate and 2N HCI are carefully addrto the mature 
.n ,h,s order to decon^pose the excess of reagents, "me organic layer is washed wirwa er ^r^^d a 
saturated salme (x1,. dried, filtered and concentrated. The resultant crude crystalline iC d ^2 when 

hTh n f "t. ^'"^^ '"-^ 9 (^-^ 93%) Of the compound Ta l-rera " 

high punty. The product .s used in the next reaction without further purification " 
M.p. = 112 - 114-C. 

'HNMR (CDCI3) « (crude crystal): 3.74 (s. 3H); 3.83 (s, 3H):4.26 (s. 2H); 6.66 (s 1H) 6 74 (s iHf 734 
(brs, 1H); 7.38-7.64 (m. 3H): 7.66-7.80 (m. 2H). ^ ' '• 

(3) Compound 12 is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the objective compound (III-4) (yield. 54 %). h = ' lo give 

M.p. = 140 - 142*C. 

T^ZlTm'- '"^^ '"^^ '^y- 3H): 7.76-7.90 (m. 

IR (Nujol): 3130, 1650, 1604, 1580, 1519, 



20 



Elementary analysis (%) for CisHisNOsS 



Calc: 
Found: 



C.56.06; 


K4.71: 


N.4.36; 


S,9-98 


C,55.93; 


H.4.72; 


N.4.39: 


S.10.02 



25 



Reference Example 5 



30 




13 



(1) 




14 



(2) 




JhiSrr JI;:,rrJ" ^ - - - reference Example 1 (1, to give 



the compound 14 (yield, 48 %), 
^ M,p. = 129 - 137-C. 



IF. W 3260. 3060. 1582. 1472. ,449. ,400. ,334. „68, „58. ,09,. 902. 758. 723. 688. 588. 550. 
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Elementary analysis (%) for C12H10NO2S 



Calc: 
Found: 



C.46.17: 


H.3.23; 


N,4.49; 


S, 10.27; 


C,46-12; 


H,3.20; 


N,4.51; 


S.I 0.23; 



Br. 25.60 
Br. 25-72 



TO 



20 



(2) To a 300 ml solution of 29.79 g (95.4 mmol) of compound 14 in benzene are added 80 ml of 
triethylamine. 0.671 g (0.956 mmol) of palladium bistriphenylenepTiosphine dichloride, 0.091 g (0.478 
mmol) of copper iodide and 16.7 ml (287 mmol) of propargyl alcohol and the mixture is heated to reflux 
overnight. The reaction mixture is concentrated under reduced pressure. The residue is combined with 
ether and filtered to remove insoluble materials. Purification by chromatography on silica gel gives 5.19 g 
(18.1 mmol; yield. 19 %) of the objective compound 1^ as an oil. Although it contains a little solvent. It is 
used in the next reaction as it is. 

^HNMR (CDCI3) 5: 3.11 (t. J = 7.3H2. 1H); 4.92 (d. J = 7,3H2. 2H); 6.67 (s. 1H); 7.17-7.63 (m. 6H); 7.77- 
7.90 (m, 2H); 8.07 (d. J = 8.0Hz. 1 H). 

(3) Compound 15 is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (111-5) (yield. 82 %). 

M.p. = 108- 109-C. 

^HNMR (CDCI3) 5: 7.20-7.70 (m, 7H); 7.70-7.86 (m. 2H); 8.25 (d. J =8.6Hz. IH); 10.53 (s,1H). 

IR (KBr): 3060, 2920. 1668. 1605. 1575. 1525. 1365. 1238, 1180, 1151, 1130. 1^89. 1051, 751. 745. 719, 

588. 578, 562. 549. 





Elementary analysis (%) for CisHi 1 NOaS 


25 


Calc: 
Found: 


C,63.15; 
C.62.95; 


H.3.89; 
H.3.94; 


N.4.91; 
N.4.93; 


S.I 1.24 
S.1 1.09 



30 



Reference Example 6 



35 



40 




NHSOzPh 



13 



(2) 

NHSOzPh 17 

CHC-CHO 




NHSOjPh 



(11-6) 



(1) Compound ^6 is reacted in a manner analogous to that set forth In Reference Example 1 (1) to give 
the compound 17 (yield. 83 %). 
fVl.p. = 101 - 102*C- 

'HNMR (CDCI3) a: 6.92 (brs, IH); 6.93-7.14 (m. 2H); 7.35-7.64 (m. 5H); 7.73-7.88 (m. 2H). 
50 IR (KBr): 3241. 3280. 1590. 1479. 1395. 1330. 1157. 1091. 928. 778. 721, 685, 550. 



Elementary analysis (%) for C-2 


H10NIO2S 






Calc: 


C.40.13; 


H,2.8t; 


N.3.90; 


1,35.33; 


S.8.93 


Found; 


C.39.93; 


H,2.88; 


N.3.94; 


1.35.46; 


8.8.71. 



(2) Compound 17 is reacted In a manner analogous to that set forth In Reference Example 5 (2) (reaction 
Is carried out for 2 hr by heating to reflux) to obtain the compound 18 (yield. 63 %) as an oil. The 
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10 



product, which contains a little solvent, is used in the next reaction as it is. 

'HNMR (CDCb) 5: 1.94-2.03 (m, IH); 4.47 (d. J = 5.8Hz, 1H); 7.00-7.04 (m, 4H); 7.15 (S 1H)- 7 56-7 60 
(m. 3H): 7.72-7.85 (m, 2H). v . ^ - • u 

(3) Compound 18 is subjected to the oxidation in a manner analogous to that set forth in Reference 
Example 1 (3) to give the objective compound (III-6) (yield. 26 %) 
M.p. = 136- 138- C. 

^HNMR (CDCI3) 5: 7.10 (brs. IH); 7.17-7.40 (m. 4H); 7.40-7.65 (m. 3H); 7.75-7.88 (m. 2H)-9 40 (s IH) 
'^CNf^R (CDCb) 6: 88.45, 93.69. 120.62. 123.95. 125.15. 127.18. 129.31. 129.88 129 97* 13345 137 ii 
138.63. 176.71. 

IR (KBr): 3190. 2180. 1628. 1580. 1504, 1415, 1349. 1172. 1152, 1021, 938, 781 758 721 689 676 
585, 552. . . . . o. 



J5 



Elementary analysis (%) for CisHi i NO3S»0.1H2O 



Calc: 
Found: 



C,62.75; 


H.3.93; 


N.4.88; 


S.11.17 


C,62.69; 


H,3-88; 


N.4.90; 


S,11.10 



Reference Example 7 



25 




19 



COOH 



(1) 




20 



COOUe 



.NllSOjPh (2) 



30 




CH2OH 



KHSOjPh (3) 
21 




35 



40 



45 



50 



55 



(1) Under an atmosphere of nitrogen. 25.2 g (80 % purity. 108 mmol) of 3-amino-2-naphtoic acid is 
suspended in 250 nnl of methanol. The suspension is gently heated to reflux for 7 hr with stirring while 
dry chlonne gas is being bubbled into it and concentrated. To the residue is added benzene and the 
resultant solution is concentrated again to yield the hydrochloride of methyl ester, which is suspended in 
450 ml of methylene chloride. To the suspension are added 120 ml (108 mmol x 8) of triethylamine and 
27.6 ml (108 mmol x 2) of benzenesulfonyl chloride at O'C and the mixture is stirred for 4 hr at room 
temperature. The reaction mixture is partitioned between ethyl acetate and 2N HCI. The organic layer is 
washed with water, a saturated saline and 2N HCI and concentrated. Purification by column chromatog- 
raphy on sihca gel and recrystallization from methylene chloride/ether give 11.78 g (34 5 mmol- vield 32 
%) of the compound 20. = . j . 

M.p. = 170 - 172'C.~ 

'HNMR (CDCI3) «: 3.91 (s. 3H): 7.32-7.62 (m, 5H): 7.75-7.90(m, 4H); 8.09 (s. IH): 8.50 (s, IH); 10.40 (s. 
IH). 

IR (Nujol): 3130, 1680. 1513. 



Elementary analysis {%) for C18H1SNO4S 



Caic: 


C.63.33: 


H.4.43; 


N,4.10; 


Found: 


C,63.08; 


H.4.48; 


N.3-89: 



s.9.39 

S.9.19. 



(2) Compound 20 is reduced in a manner analogous to that set forth in Reference Example 1 (2) to 
obtain a crude product Recrystallization from ethyl acetate/hexane gives the compound 21 (yield 85 %) 
M.p. = 145- 146* C. — \j * f- 
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^HNMR (CDCb) 6: 2.15-223 (m. 1H); 4,49 (d, J = 5,2H2. 2H); 7.32-7.57 (m. 6H): 7.68-7.84 (m. 4H); 7.95 
(s. 1H); 8.16 (s, 1H). 
IR (Nujol): 3450, 3075. 



J5 



Elementary analysis (%) for C17H1SNO3S 



Calc: 
Found: 



C,65.16: 


H.4.82; 


NA47; 


C,65.09: 


H,4.94; 


N.4.46; 



S,10.23 
S.I 0.07 



(3) Connpound 21 is oxidized in a manner analogous to that set forth in Reference Example 1 (3) to 
obtain a crude product. Recrystallization from methylene chloride/hexane gives the objective compound 
(111-7) (yield. 87 %). 
M.p. = 205-207*C. 

^HNMR (CDCI3) i: 7.35-7.54 (m. 4H); 7.59-7,69 (m, IH); 7,77-7.94 {m, 4H); 8.06 (s. 1H);8.14 (s, 1H); 9.96 

(s, IH): 10.47 (s, IH). 

IR (Nujol): 3175. 1667. 1511. 1409. 



20 


Elementary analysis (%) for C17H13NO3S 


Calc: 


C.65.58: 


H.4,21; 


N.4.50; 


S,10.30 




Found: 


C,65.51; 


H,4.24; 


N,4,39; 


S.I 0.21. 



25 Reference Example 8 



30 



35 




20 




40 



COOHe 

> 1 I 

NHSOzPh (1) 



CH,OH 



N-SOjPh (3) 
I 

Ue 

23 





COOUe 

N-SOiPh (2) 
I 

He 



N-SOzPh 
I 

Ue 

(m- 8) 



(1) Compound 20 prepared in Reference Example 7 (1) Is subjected to N-methylation in a manner 
analogous to tfiat set forth in Example 14 (1) to give a crude product. Recrystallization from ether/fiexane 
gives the compound 22 (yield. 92 %). 
M.p. = 124 - 125*C.~ 

'HNMR (CDCI) S: 3.38 (s, 3H); 3.90 (s. 3H); 7.34 (s. IH); 7.42-7.71 (m. 8H): 7.88-7.96 (m. IH); 8.42 (s. 
IH). 

IR (Nujol): 1715, 1350. 
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Elementary analysis (%) for CiaHu 


NO4S 






Calc: 


C.64.21; 


H,4.82; 


N.3.94; 


S.9.02 




Found: 


C.64.10; 


H.4.86: 


N.3.87; 


8.8.85 



59 

BMSOCXIO <EP 0570594A1 ( > 



EP 0 570 594 A1 



50 



(2) Compound 22 is reduced in a manner analogous to. that set forth in Reference Example 1 (2) to oive 
a crude product. Recrystallization from ether/hexane gives the compound 23 (yield 95 %) 
M.p. = 125 - 126-C. — ^' • 

snTrlif^l '""^^ '"^^^ "-^^ <^^^- 1H);V.38-7.62 (m, 

5H), 7.65-7.75 (m.4H); 7.87 (d, J = 8.0Hz, 1 H); 8.06 (sj H). 

IR (Nujol); 3540. 1334, 1160. 



75 



20 



Elementary analysis (%) for C18H17NO3S 



Calc: 
Found: 



C,66.04; 


H.5.23; 


N,4,28; 


S,9.79 


C,66.08; 




N.4.33; 


S.9.70 



(3) Compound 23 is oxidized in a manner analogous to that set forth in Reference Example 1 (3) to 
KnyiJi^ iC"'^' ''""^ '"^^'y'^'^^ chloride/hexane gives the objective compound 

M.p. = 185 - 187* C. 

^^HNMR (CDCI3) i: 3.36 (s. 3H); 7.12 (s, 1H); 7.42-7.70 (m. 8H); 7.98-8.04 (m, IH); 8.56 (s, 1H); 10.56 (s. 
IR (Nujol): 1685. 1626. 1350. 



25 



Elementary analysis (%) for CisHic 


NOaS 




Calc: 


C,66.44; 


H.4.65; 


N,4.30; 


S,9,85 


Found: 


C,66.24: 


H,4,60; 


N.4.39; 


8,9.81. 



30 



Reference Example 9 



35 




(1) 



00 NH, 
0 24 



(2) 




0-THP 
0 25 



•40 



45 



(3) 



(5) 





0-THP 
NHSOzPh 

25 

OH 

N-SOjPh 
He 2S 



(4) 



(6) 




0-THP 
N-SOzPh 




He 

CHO 



27 



N-SOiPh 

He (ni-9) 



55 



THP: tetrahydrofuran 

cc rZhZr I'hfTf "?n' °' '° 9 """^'^ °' 60 cc Of methanol and 4 

CO of methylene chlor.de for 30 m.n. The reaction solution is allowed to stand for 6 days at room 

Tn^n """^^ "^^^^'""^ Recrysta..iza,ion iTn^XZe 

cnionae gives 2.31 g (15.3 mmol; yield. 20 %) of the compound 24 
M.p. = 147 - 149 -C. — * 
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^HNMR (DMSO) 6: 4.62 (d. J = 5.4H2. 2H); 5.28 (t, J = 5.4H2, 1H); 7.25-7.58 (m. 5H); 7.88 (brs, IH). 





Elementary analysis (%) for C8H9NO2 


5 


Calc: 


C.63.56: 


H,6-00; 


N,9.27 




Found; 


C,63.26; 


H,5.99; 


N.9,22 



(2) To a suspension of 2.10 g (13.9 mmol) of compound 24 in 20 ml of THF and 14 ml of DMF are 
added 11.25 mt (13.9 mmol x 8.9) of 3.4-dihydro-2H-pyraneTwhich is distilled at room temperature, and 
200 mg (13.9 mmol x 0.076) of p-toluenesulfonic acidO hydrate and the mixture is stirred overnight at 
room temperature- After the reaction completes, the reaction mixture is partitioned between ethyl acetate 
and 5 % aqueous NaHCOa solution. The organic layer is washed with water, a saturated saline, dried 
and concentrated. The residue, when purified by column chromatography on silica gel and recrystallized 
from ether/hexane, gives 1.49 g (6.3 mmol; yield. 46 %) of the compound 25. 
M.p. = 92-94-C. ~ 
IR (Nujol): 3380. 3185, 1647. 1625, 1400. 1388. 1127. 1033. 



Elementary analysis (%) for C13H17NO3 


Calc: 
Found: 


C.66.36; 
C,66.33; 


H,7.28; 
H,7.28; 


N,5.95 
N.6.08. 



^HNMR (CDCI3) S: 1.28-1.87 (m. 6H); 3.49-3.62 (m. IH): 3.80-3.94 (m. IH); 4.69 (d. J = 11.8Hz. IH): 4.75 

25 (brs, IH); 4,94 (d. J = 11.8H2, IH); 5.96 (brs. IH); 7.27 ( brs, IH); 7.34-7.52 (m. 3H); 7.74-7.83 (m. IH). 

(3) To a solution of 1.45 g (6.16 mmo!) of compound 25 in 15 ml of THF is added dropwise a 15 ml 
suspension of 468 mg (6.16 mmol x 2) of lithium aluminium hydride in THF at room temperature and the 
mixture is stirred for 3 hr at room temperature. To the reaction mixture are added slowly ethyl acetate 
and water, in this order at 0 • C to decompose the excess of reagents, which is followed by the extraction 

30 by decantation with ethyl acetate. The organic layer is washed with water and concentrated. The residue 
is dissolved in 25 ml of methylene chloride. To the solution are added 2.56 ml (6.16 mmol x 3) of 
triethylamine and 789 ul (6.16 mmol) of benzenesulfonyl chloride at 0*C and the mixture is stirred for 1 
hr at 0*C. The reaction mixture is partitioned between ethyl acetate and a chilled dilute aqueous solution 
of oxalic acid. The organic layer is washed with water, a 5 % aqueous NaHCOs solution, water, a 

55 saturated saline successively, dried and concentrated. The residue, when purified by column chromatog- 
raphy on silica gel, gives 1.34 g (3.71 mmol; yield. 60 %) of the compound 26 as an oil. 
^HNMR (CDCI3) 5: 1.49-1.90 (m, 6H); 3.48-3.60 (m, IH); 3.80-3.92 (m. 1H)r4.20 (d. J=6.4H2, 2H); 4.43 
(d. J = 11.4H2, IH); 4.58-4.68 (m, IH); 4.71 (d, J = 11.4H2. IH); 5.84 (t, J = 6.4H2, IH); 7.09-7.31 (m. 4H); 
7.39-7.59 (m. 3H); 7.79-7.90 (m. 2H). 

40 (4) The compound 26 (1.34 g) is subjected to N-methylation in a manner analogous to that set forth in 
Example 14 (1) to give a crude product. Purification by column chromatography on silica gel gives 1.17 
g (3.11 mmol; yield, 84 %) of the compound 27 as an oil. 

^HNfyiR (CDCI3) 6: 1.46-1.92 (m. 6H); 2.58"(s, 3H); 3.46-3.57 (m.lH); 3.78-3.91 (m. IH); 4.14 (d. 
J = 14.0H2, IH); 4.36 (d, J = 14.0H2. IH); 4.58 (d, J = 12.0H2, IH); 4.66-4.72 (m. IH); 4.80 (d, J = 12.0Hz, 

45 IH): 7.24-7.43 (m, 4H); 7.51-7.68 (m, 3H); 7.83-7.91 (m, 2H). 

(5) To a solution of .17 g (3.1 1 mmol) of compound 27 in 20 ml of THF is added 4 ml of 2N HCI and the 
mixture is stin-ed for 24 hr. The reaction mixture is~partitioned between ethyl acetate and water. The 
organic layer is washed with a 5 % aqueous NaHC03 solution, water, a saturated saline, dried and 
concentrated. Purification by column chromatography on silica gel gives the compound 28 as an oil. 

50 which is crystalli2ed from ethyl acetate/hexane to give 693 mg (2.38 mmol; yield, 76~%) of the 
compound 28 as a colorless crystal, 
M.p. = 79 ^0 • C. 

IR (Nujol): 3530. 1 165. 1089, 1008, 574. 
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75 



20 



Elementa 


ry analysis (%) for C15H17NO3S 


Calc: 
Found: 


C.61.83; 
C,61.65; 


H.5.88: 
H.5.87; 


N.4.81; 
N.4.80; 


S, 11,00 
S.10.75. 



JHNMR (CDCI3) S: 2.55 (s. 3H); 4.23 (s. 2H,; 4.86 (s, 2H,; 7.15-7.48 (m. 4H,; 7.55-7.72 (m, 3H): 7.82-7.91 

(6) Compound 28 is oxidized in a manner analogous to that set forth In Reference Example 1 (3) to 
obtam a crude product. Recrystallization from ethyl acetate/hexane gives the compound (79) (yield 96 

M.p. = 105 - 107*0. 

^HNMR (CDCb) 5: 2.70 (s. 3H): 4.70 (s. 2H); 7.48-7.94 (m. 9H); 10.20 (s IH) 
IR (Nujol): 1685. 1600. 1206. 1 168, 11 57, 923 " 



Elennentary analysis (%) for CisHisNOaS 



Calc: 
Found: 



C,62.27; 


H.5.23; 


N,4.84; 


S.11.08 


C,62.18; 


H,5.24; 


N.4.95; 


S.1 1.05 



Reference Example 10 



25 



30 



14 



(1) 




Br 

N-SOj-Ph 
I 

Me 29 



(2) 



35 




CEC-CHzOH 



N-SOj-Ph (3) 
Me 30 




CEC-CHO 

->-N-SO:-Ph 
I 

Me (m-lO) 



40 



romp3^'ySd^"?r ' '° '"'^ ''^^""^'^ 9ive the 

M.p. = 74 - 75*C. 



50 



65 



Elementc 


iry analysis (%) for C-.3 


Hi2BrN02S 






Calc: 
Found: 


C.47.87; 
C.47.69; 


H.3.71; 
H,3.76; 


Br,24.49; 
Br,24.23: 


N.4.29; 
N.4.30; 


S.9.83 
S.9.89 



subiected ,0 the ne,rt pToceS as ins ' ' °' 

-HNMR (CDCl3)5: 3.26 (s, SH); 4.16-4.29 (brm. 2H): 7.14-7.67 (m. 7H)- 774-783 (m 2Hi 

;S Scr 2o^°;V;i^^ 5 -^^^^^^ 1 <3) to give 

'HNMR (COCIa) 5: 3.31 (s. 3H): 7.10-7.66 (m. 7H); 7.68-7.80 (m. 2H); 9.12 (s. IH). 
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(CDCI3) 38.57. 90.88. 91.75, 119.74, 127.80. 128.39, 129.15. 130.72. 132.13. 132.95. 135.21. 
138.08. 143.98. 175.98. 

Reference Example 1 1 

5 



17 



70 



(1) 




CEC-CiC-CHzO-THP 



NHSO,-Ph 



31 



20 



(2) 




C=C-CEC-CH20H 



NHSOj -Ph 



32 



25 



(3) 




C=C-C = C"CHO 



NHSO2 - Ph 



(nr-ii) 



30 



35 



40 



45 



(1) Compound 17 is reacted with tetrahydropyranyloxypent-2.4-diyne In a manner analogous to that set 
forth in Reference Example 5 (2), to give the compound 31 (yield, 18 %). The product, which contains a 
little solvent, is used as it is in the next reaction. 

^HNMR (CDCI3) 5: 1.44-1.95 (m, 6H); 3.48-3,63 (m. 1H); 3.76-3.92 (m. H); 4.40 (s. 2H); 4.84 (t. J = 3.0Hz. 
1H); 6.95 (brs. 1H); 7.07-7.30 (m. 4H); 7.40-7.63 (m. 3H): 7.75-7.87 (m. 2H). 

(2) To a 19 ml solution of 11.67 g (2.95 mmol) of compound 31 in THF is added 4,8 ml of 2N HCI and 
the mixture is stirred overnight at room temperature. The reaction mixture is partitioned between 5 % 
sodium hydrogen carbonate solution and ethyl acetate. The organic layer is washed with water, a 
saturated saline, dried over MgSO* and concentrated. The crude product, when purified by column 
chromatography and recrystallized from methylene chloride/hexane. gives 0.690 g (2.22 mmol; yield. 75 
%) of the compound 32 (yield, 75 %). 

M.p. = 116 - 117-C.~ 

'HNMR (CDCI3) 5: 1.60-2.00 (brm. 1H): 4.42 (s, 2H); 7.00 (brs. 1H); 7.05-7.30 (m, 4H); 7.40-7.63 (m. 3H); 
7.72-7.85 (m. 2H). 

^^CNMR (CDCI3) 6: 51.66. 70.16. 73.91, 77.37. 80.98. 122.44. 122.60. 124.98. 127.15. 129,20. 129.54. 
129.58, 133,32. 136.59, 138.68. 

IR (KBr): 3420. 3160. 2950, 2860. 2230, 1600. 1580. 1505. 
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Elementary analysis (%) for Ci7Hi3N03S 



Calc: 
Found: 



C.65.58; 


H.4.21: 


N,4.50; 


C,65.42; 


H.4.23; 


N.4.32; 



S.10.30 
S.10.10 
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(3) Compound 32 is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (III-1 1), As the product is latjile. it is used without further treatment to the next proc ss (in 
this case, that is described in Example 20). 
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Reference Example 12 




NH-Boc 



(in-12) 



(1) in an atmosphere of nitrogen, to a 300 ml solution of -^ft P7 r. /i7e; rr.rr^^l\ * 
^ methane. Is adde. 47.7 (20^8 ..o.) o, c^>-^-^Xl^Z:LTur!^Zl:^^^^ 

overn.ght at room temperature ar,d .he reactior, is completed by an additional Ihour-TtSng 1 35 C 
The reaction m,xture .s partitioned between ethyl acetate and 2N HCI. The organic layer is washed wifh 
c^^. I f . Vr'^w' ^ -'-^ successively. d!Ld fiSS Tnd 

M.p. = 73 - 74-C. ~ 

;Hr7^''w;'.«.';„t '"'^ '"'^ -"'^ ^^-^ ... 

IR (NujoI): 3290. 2930/2850.1712. 1688: 1595 1530: ' - ^ - . - 
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Elementary analysis (%) for C11H14NO2I 



Calc.(%): 
Found(%): 



C.41 .40; 


H.4.42; 


N.4,39; 


1,39.76 


C,41.35: 


H,4.43: 


N,4.57; 


1.39.76 



(2) Corypound 33 is reacted in a manner analogous to that set forth in Reference Example 5 (2) usina 
tetrak.stnphenylphosphine palladium as a catalyst to obtain a crude product whS^ Ts then rlS^^^^ 

°" '"'"^'^ — ^-^-^^^ 
'"^^ ^^^^ ^-^ *'=^-^- — s 

^^•V,°n?H" °' T """^'^ °' ^"""'^'^^ ^0 --tf^y'ene chloride is cooled to 

-50 C m a dry-.ee/acetone bath. To the solution is added dropwise and oraduLlv 7^ ZiiAoV I , 
oxaly, Chloride and .he mixture is stirred for 40 min while ml^ZLTthefe:^^^^^^^^^^^ Ss'c To .e 

a~d of';^^^^^^^^^^ ^^'-r: °' « « -mpound'^irLihyiL ch'or s: 

ZL r^lni more than 20 m.n and the stirring is continued for another 45-min at -55 'C Rnallv 
erTheTel^^^^^^^^ ^ - .ry-ice" etone^h 

between ethy, aceta.e and 2NTc;.%r lyT i 7^^^^^^^^^^^^ rrTsTrKC? SiT" 

M.p. = 154 - 156'C. 

- - 

IR (Nujol): 3320. 2930. 2180. 1728. 1658. 1590. 1551 
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Elementary analysis (%) for CiiHi5NO3*0.3H2O 


Calc.(%): 
'Founcl(%): 


C.67.08: 
C.67.21; 


H,6.27; 
H,6.19; 


N.5.59 
N,5.50 



Reference Example 1 3 



10 




(1) To an 800 ml solution of 10.0 g (55,5 mmol) of starting material 35 in acetone are added 122.74 g 
(88.8 mmo!) of potassium carbonate and 42.0 ml (444 mmol) of dirriethyl sulfate and the mixture is 
heated to reflux for 2.5 hr. After cooling, potassium carbonate is removed by filtration and the filtrate is 
Qoncentrated._The residue is. partitioned >between ethyl acetate and 2N-HCI. The organic layer is washed 
with water and a saturated saline. The crude product, when purified by chromatography on silica gel and 
recrystallized from ethyl acetate/hexane. gives 10.06 g (45.3 mmol; yield. 82 %) of the objective 
compound 36. 
M.p. = 68 ^9 -C. 

^HNMR (CDCb) 6: 3.80 (s, 3H): 3,92 (s, 6H); 1.32 (d. J = 15.9Hz. IH); 6.87 (d, J=a2H2. 1H); 7.03-7.15 

(m, 2H); 7.64 (d, J = 1 5.9H2. 1 H). 

IB (KBr): 2950. 2840. 1696. 1626. 1598. 1590. 1511. 



Elementary analysis (%) for C12H14O4 


Calc-(%): 
Found(%): 


C.64.85; 
C.64.66: 


H,6.35 
H.6,41 



(2) Compound 36 is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound 37 (yield. 96 %). 
45 M.p, = 183'C. ~ 

'HNMR (CDCb) 6: 3.92 (s. 6H): 6.33 (d. J = 15.9H2, IH); 6.89 (d. J = 8.2H2, IH); 7.05-7.20 (m, 2H): 7.74 
(d. J = 15.9H2, IH). 

IR (KBr): 3680-2000, 2930. 2830. 2560. 1680. 1625, 1598, 1582, 1513. 
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Elementary analysis (%) for Ci 1 Ht?04 


Calc.(%): 
Found(%): 


C.63.45; 
C.63,36; 


H.5.81 
H.5.80 



The activity of the compounds prepared in the foregoing Examples was evaluated using the method 
descrilDed in the following xperi mental examples. 
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Experiment 1 



70 



75 



20 



dodecylsulfate dissolved in OnpiJ u^l ^ ^ °^ 50 m of 20 % SD*;^*^ ! 

determination of ^'^ ^"'^ '"^""^t'"" ^^"tinued for i hr wt.h 1^!^ 



25 



Table 1 
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Compound Number 


MTT Method (ICso UM) 


1-9 


25.6 


I-1G 


. 20:4 ^ ^ " 


1-18 


13.8 


1-19 


26.7 



40 



45 



35 Experiment 2 

irr^r c^sr.'r rr * ^ — 

A onn . "^"^111640 medium containing 10% FBS been mawtained by 

M ^oju ui suspension of ixin* h 

grown m a gas fhermostaf. Four hours later to pirh I (Sumitomo Bakelite. MS-9096F) «j cells were 
he addition of 200 al suspension ol 3xU hl 60 ^1 ^° ^^S. which «Sed bv 
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(1:1) was added and the resultant mixture was allowed to stand for 30 min to solubilize Rose Bengal 
ptgnnent, which was foltowed by the determination of OD570 value on spectrophotometer. The inhibition 
activity against the cell adhesion of leukocytes to endothelial cells was evaluated by assuming the OD value 
obtained in the control experiment, which was carried out in the same manner in the absence of a sample, 
to be 100 %, calculating the concentration (IC50) of each compound which gives 50 % OD value of that 
obtained in control group and comparing the IC50 values. The results are shown in Table 2 below. 

Table 2 



Compound Number 


IC50 (UM) 


1-7 


4.5 


1-9 


6,5 


1-10 


5.3 


1-11 


6.4 


1-17 


8.3 


1-18 


2.5 


1-19 


6.3 



f\4edium used: 9.5 g of Dulbecco's Eagle MEM medium (Nissui Seiyaku) solution, 20 ml of 7 % sodium 
hydrogen carbonate solution are added to distilled water and a fetal bovine serum (Flow Laboratories, Inc.) 
was added to a final concentration of 10 v/v % to obtain the medium. The medium (ICQ ul) was added to a 
96-welt plate (Sumitomo Bakelite) and NIH3T3 cells transfomned by ras gene (5x1 0^ cells/well) were 
seeded. The plate was incubated for 24 hr in a 5 % carbon dioxide gas incubator. Then a sample to be 
tested was added in such a manner as to give 2-fold serial dilutions. After 24 hours, cells were observed 
morphologically to evaluate the detransformation activity. The results are shown in Table 3 below. 

. - ^ Table 3 



Minimum Concentration Required for the Detransformation of 


Cells Transformed by Ras Gene 


Compound Number 


MTC (jxM) 


1-4 


1.6 


1-7 


0.20 


1-9 


3.2 


1-10 


0,30 


1-11 


0.60 


1-12 


3.1 


1-17 


3.2 


1-18 


0.039 


1-19 


0.30 


1-20 


0,60 



Industrial Utility 

As can be seen from the above, the compounds of the present invention possess the inhibitory activities 
against the growth of vascular endothelial cells and the expression of lymphocyte adhesive factors and the 
detransforming activity by ras gene, and inhibit the cell growth and are effective on inflammation and tumor. 

Claims 

1. A compound of the formula (I) 
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15 
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R 0-N-CO-X-(A]-Y-N-B-A 

wherein [A] represents each optionally substituted aromatir rinn 

represer,ts hydrogen or each optio Jly substiMed ZLir^^TJT'^'''' ""^^ 

represents a single bond or a bivalent qrouo of B R h ^'"""^"^ heterocyclic ring group: B 

represents alkylene. alkenylene iTyleZxv or L"l£n ^ I °' ' ^O- and B. 

alkylene. said alkylene optionally contiTa ^^^^stituted 

further optionally contain no '^'^"^'^^ O- S or N in the chain and 

optionally substituted alkylene s"d IZe^otfonL T''""'' " "'"^'^ ^ ^to"^ or 

optionally containing an unsaturSbtJranJS thfT'"' ' '""^^'^ ^•^^^ 

0. .ore _ heterocyclic ring ^^^^ Z::;Z:ZZZ tl^^ ' ' 
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-B-A 



40 



45 



50 
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